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THE WEEK IN IRON CIRCLES. 





Incident upon the closing of the year, as is usual, 
trading in pig iron is not soactive. The buyer’s mind 
is diverted in the direction of taking inventory, etc., preparing to 
close up the old year’s business. Some, however, who are not so 
well supplied, are covering for the future as well as the market con- 
ditions will admit, but it is hardly expected that a very-active buying 
spirit will prevail until the new year begins. The opinion prevails 
that buying will then be the heaviest yet witnessed. Substantially, 
it may be said that the market remains much the same at Louisville 
as last week—less active, but strong—and offerings light. The week 
opened out quiet and apparently dull, but toward the middle an 
active inquiry sprung up from every direction tributary to Cincinnati, 
giving as lively an aspect to the trade as has been witnessed at any 
time during the past few months. As soon as furraces show a will- 
ingness to sell for the first half of next year, these inquiries will be 
productive of an increased volume of actual sales. Southern char- 
coal foundry iron has advanced slightly, although the demand still 
runs more heavily toward coke than charcoal. The Ohio softeners, 
which two months ago had accumulated rather heavily at the fur- 
naces, have been sold and shipped away, so that those yards are now 
bare. Car-wheel is quiet and firm. Wm. F. Jarvis says that the 
local market has been very dull for the past week at Detroit, and the 
absence of any large trading leaves very little of interest to report. 
There is one feature, however, and that is, prices are firmer, and on 
some grades higher also, notwithstanding the fact that sales have 
been small. The majority of buyers are willing to wait until after 
the first of the year to place further contracts. A good healthy 
demand is in progress in Chicago, mostly confined to the wants of 
the next few months, with a few buyers looking for deliveries cover- 
ing the entire year. The price of local coke, foundry and forge iron 
has been gradually creeping up to the level of Southern irons, whose 
late advances put them temporarily beyond this market. Lake 
Superior charcoal has found such ready sale that some makers have 
set their figures up to $22 cash, Chicago, which, if sustained, will be 
an advance of $1 per ton over sales of two weeks ago. A rapidly 
growing confidence among both buyers and sellers in the stability of 
the market is noticed. In consequence of some of the furnaces 
authorizing sales at definite prices, the market at St. Louis is ina 
less uncertain condition. Consumers needing iron for immediate use 
are buying in small lots and some inquiries are coming in for larger 
quantities to be delivered during the early part of 1890. Those who 
were skeptical about prices holding up, are being convinced that the 
market will be firm for several months, at least. An advance of 
fifty cents to one dollar per ton has been made in Southern charcoals 
and Ohio softeners. In spite of the improvement in pig iron, nearly 
all foundry-men are complaining that no higher prices can be 
obtained for castings, and that contracts cannot be renewed at last 
year’s figures. Since our last report from Pittsburgh, there has been 


General Features. 





an advance in the price of pig iron of fully $1 per ton, and the mar- 
ket is now firm with indications of higher figures in the near future. 
In the Buffalo market both strong and soft coke, and Lake Superior 
charcoal irons are hard to obtain. Many furnaces are unable to sell 
any more for delivery this year, and are unwilling to quote for 1890 
except at a decided advance. 

It is dificult to compress within the limits of a brief 
report, the consequences and far-reaching results of 
the statement that the entire Lake Superior output of Bessemer ore 
for 1890 has been sold, and has been sold up so closely that no pro- 
ducer dare sell another pound until well into the middle of the next 
shipping season, when the capacity of the mines will have been 
tested. The peculiar feature in these sales is found in the absence 
of any contracts for Eastern delivery, every ton having absolutely 
been sold for consumption west of the Alleghenies. Under these 
conditions, the outlook augurs prosperous times for the Central 
West, since it is here that Eastern steel mills will, of necessity, be 
compelled to obtain their pig metal, being barred by the lack of ore, 
imported and native, from making their own Besssemer pig. There 
has also been sold a very large portion of other ores, and persons 
qualified to express an opinion, predict that all the leading non- 
Bessemer ores will be entirely sold within the next week or ten days 
—certainly by Christmas. There is a tendency on the part of ore 
dealers to shorten the time of payment for their product. Hitherto, 
furnace-men have paid for their ore in ten or twelve monthly install- 
ments, from May 15. It is intended, hereafter, to sell the ore on the 
plan of eight monthly installments. Charters continue to be made 
freely at $1.35, $1.25 and $1.05 from Ashland, Marquette and Escanaba, 


While $18.50 cash at the furnace is generally quoted as 
the price of an all lake ore No. 1 foundry, it is also 
true that many furnace-men decline to sell at that price,and one firm 
reports the sale of a round lot of iron, for delivery running into May, 
at $2 above that figure. A sale of 5,000 tons of Bessemer at $23 cash 
at the furnace seems to indicate a betterment in that branch, and a 
decided improvement is reported in the price of charcoal iron. The 
advance is $1 and the price f. o. b. Cleveland is $22 and $23 cash. It 
is a noteworthy fact that customers, who in October bought for three 
or four months’ delivery, are calling for their iron much faster than they 
anticipated by the terms of the order, thus showing increased 
demand and consumption. Furnace-men are surprised, these days, 
by the personal visits of consumers whom they have not seen for 
many a year, and who are seeking iron rather than the makers are 
soliciting orders. Everything considered, it may be said that while 
there is not an active and general buying movement, such an event 
is without doubt soon to take place, and when it does, the furnace 
interests will have no occasion to quarrel with their Christmas gift. 
respectively. It is reliably reported that the new owners of the 
Aurora, Superior and Iron Belt mines—ostensibly the Penokee & 
Gogebic Development Co.—are really the principal stockholders in 
the Wisconsin Central Railway. The three properties brought 
$1,150,000, and, added tothe control of Colby and Ashland mines, 
will make the railway one of the heaviest miners as well as shippers 
of ore. The same parties are now negotiating for the Pence and 
Hennepin and the Snyder properties. There is an abundance of 
capital ready to be invested in dividend-paying mines. 

Bar iron is in great demand, but prices do not seem to 
keep pace with the advance in pig iron on the one 
hand, nor with the disproportionately large cost of old iron rails on 
the other, and more than one mill is seriously contemplating exten- 
sive additions to its puddling facilities so as to make use of pig 
metal. Quotations remain at $1.80@1.85 at the mill. Black sheets 
are as scarce as ever and are furnished at such prices and in such 
quantities as suits the convenience of the mills. 

There is a lull in the jobbing trade, due to the fact 
that all the outside orders have been filled, but in the 
retail line business is booming. Cut nails sell freely at $2.40, and 
wire nails at $3.15. Metals are higher and strong. 


Iron Ore. 


Pig Iron 


Merchant Iron. 


Hardware. 
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WHITHER THE IRON ORE GOES, AND WHY. 


The figures of the iron ore receipts at Lake Erie ports during 
the past season,in Zhe /ron Trade Review of December 5, have 
awakened general comment. The story they tell of the rapid growth 
of Fairport, Ashtabula and other ports as ore-distributing centers, at 
the expense of Cleveland, is so self-evident that he who runs may 
read. While, in a general way, it was known that the prestige long 
enjoyed by Cleveland as an ore-receiving port was slipping away 
from us, it has required the cold and unsentimental figures, collected 
by this journal during the past few years, to fully awaken the com- 
mercial public to this important fact. Prior to 1883, Cleveland was 
the port of transshipment of fully one-half of all the ore shipped for 
Lake Erie delivery. In 1883 we took 42.6 per cent.; in 1884, 49.1 
per cent.; in 1885, 39.1 per cent.; im 1886, 45.5 per cent.; in 1887, 
35.6 per cent.; in 1888, 25.4 per cent., and in 1889, 26.1 per cent. 
Per contra, Ashtabula has rapidly advanced during this period, from 
a port of no importance previous to 1883, until last year it exceeded 
Cleveland in the aggregate receipts, a lead which it continues to hold 
this year. Fairport has taken her present rank since 1885. In 1886,and 
for the past three years, her receipts have exceeded those of any two 
other ports, Cleveland and Ashtabula alone excepted. As a matter 
of record we present herewith a comparative statement of the 
receipts of ore at Cleveland and Ashtabula, respectively, for the past 
twenty years: 


Years. Cleveland. Ashtabula. 
A ee 
Ce | i roe 
Oe 
674,324 15,112 
456,692 79 316 
245,891 115,060 
111,268 17,648 
505,974 218,145 
§09,3¢2 195,254 
525,402 222,030 
758,983 298,£94 
$26,419 377,976 
993,¢48 §938,037 
723,129 670,000 
904,850 650,009 
559,234 $52,000 
1,¢ 34,650 672,c00 
1,216,42 1,103,839 

971,775 1,288,530 
1,390,283 1,925,£30 





The answer to the question, Why is this so? is easily given. So 
valuable has become the lake front of Cleveland for docking pur- 
poses, that railroad companies that had the land would not, and com- 
panies that had not the land could not, make the necessary improve- 
ments in the way of modern machinery, and the consequence was 
that other ports were sought that could and did afford these induce- 
ments. In the meantime, the shipments from Lake Superior have 
marvelously increased, and, because this increase could not be 
handled here, it has gone to other ports, Ashtabula handling three 
times as much in 1889 as she did in any of the years from 1883 to 
1886, inclusive, while Fairport’s total this year is over eight times 
what it was in 1886 and more than twenty times its highest annual 
aggregate in any preceding year. 

The loss of this business to Cleveland is not, however, as serious 
in a financial way as might at first appear. The fact should not be 
lost sight of that, practically, every pound of the 5,411,412 tons 
of ore sold in 1889 for lower lake delivery was marketed in Cleveland ; 
so that the prestige of Cleveland as an ore market has been very 
rapidly increasing, instead of diminishing. Nor does the amount of 
money spent in transferring the ore from vessels to cars play any 
considerable figure in the question, where the sales (made almost 
solely in Cleveland) amounted this year to over $20,000,000. The 
real significance of the situation lies simply in the fact that Cleve- 
land has great need of increased dock and handling facilities, and 
that, these once supplied, shippers will prefer, as a rule, to unload 
here rather than to go farther east. We understand that, following 
the example of the New York, Lake Erie and Western Railroad 
Company, the Lake Shore and Michigan Southern has at last decided 
to construct extensive docks at this port as soon as satisfactory 
arrangements can be made with the city. Without going into the 
merits of the controversy concerning the “Old River Bed,” it would 
appear to be the part of wisdom to grant all reasonable concessions, 
not inconsistent with the rights of the city, to the end that the mag- 
nificent frontage within the west line of the breakwater may be 
utilized for ore-handling purposes at the earliest possible day. 





LOST TONNAGE AND NEW SHIPS. 

The totals of lost tonnage, during the navigation season just 
closed, have been made up, and while the losses have been heavy, 
the year has been remarkably free from heavy disasters. According 
to the Chicago 777bune, a total vessel tonnage of 14,086 passed out of 
existence during the season now closing. The total losses will 
exceed $1,500,000 by a small amount. Out of this, over $850,000 was 





on Ar boats alone, an amount in excess of any other grade in propor- 
tion to the valuation. A careful estimate, made by a competent 
authority, gives the amount actually received by the companies after 
deducting commissions and bad debts, $1,050,000. The losses paid 
were $1,150,000. Of the vessels lost, 29 were laden with iron ore, 
the aggregate loss of these boats being about $125,000. The loss on 
coal carriers was upwards of $185,000, and that on those that were 
light reached over $150,000. 

To supply this loss in tonnage, and to provide for the increasing 
demands of lake commerce, forty-one first-class steamships are now 
under contract for construction, at a cost of $5,500,000. Of thirteen 
boats are now building in the Cleveland ship-yards, twelve are steel 
steamers of large capacity. The following table shows the respective 
tonnage of these boats: 



































- : -.4 | Gross Net 
Name. Builder. Material. | Tonnage. | Tonnage. 
NIE wx Las dasenccdsssiesaens vas tevin Cleveland ship Building Co} Steel. 1,511 1 1,060.45 
PROTECT RE  QUGET . .....iciecccnsecaes Globe Ship Building C........ | Steel. 2,476.35 1,885.14 
ok ee TEPID! cu dactestineiancohceeieccosts | Wooden. €5.11 1,604.58 
oe wa Ae ge Pe eT OEE eE Globe Ship Building Co......... Ste: 1. 2,476.35 1,885.14 
CGS ens kenedi ceesvsiccece senacen Clevel nd Ship B ilding Co.} Steel. | 2,003.68 1,676.07 
RIO sacieapansss uvseesscacantlSoastain Globe Ship Building Co......... Steel. 2,669.47 1,939.26 
IN: Sis tsscenwriavs sun cocenecects SINAMISRMENE noes cs auncc asic Kaensyiunsoenes Wooden. 1,760.91 1,408.22 
George Presley............0....ces006 Clevel. nd Drydo.k Co............ Wooden. 1,936.24 1,6 2.46 
INN cs 5 cniserns ciedinatvbasuneoires NUR WEE sy souevenknaacavsescvcsaduasuntasboss Wocden. 2,005.80 1,723.56 
Bee RW Oi cnccscdsentvepesseesk RPE GIO 5 dicen congnaivenjesssebapess.ocsvne Wooden. | 2,275.81 1,G01.7¢ 
REESE Ra ae aR Globe Ship Building Co......... Steel 1,759.08 1,366.72 
PONtIAC ............00cessecececescsceeese (Cleveland Ship Buiiring Co.| Steel. 298.36 1,912.70 
IN PE MRUINT, <Lanceyedscentviesccoansas Globe Ship Building Co........, Steel. 1,729.69 1475-42 
oct eo kh ding 07s cca pauey Lae aenackupedessse ontauesanesens cei sinoanenobors Wooden. 16 92 8.46 
ie, NEN cE Lematascsncoveseyyseetene E. R. Edson ...| Wooden. 29.28 14.19 
IG sak sige cnc a> Fh vevenk pein. Fos dcgetcaenn tera pean bbs ba dash nine enboresssens faction 1 27,267.87 1,524 O07 


*Ferry boat. tTug. The others propellers. ; 

As illustrating the great change that has taken place within the 
past few years in capacity of lake carriers, we learn from the Cleve- 
land Plain Dealer that the steel steamship Caméria this season deliv- 
ered thirty-six cargoes, aggregating nearly 90,000 gross ton of ore, 
and after quitting with a record of miles traveled close on to 40,000. 
Had it not been for an accident the Cambria would have made forty 
trips between Escanaba and Ashtabula, but, as it is, she has made a 
record that will certainly not be beaten for some time to come. 





PROGRESS OF THE PIG IRON PAWN SHOP. 


The American Pig Iron Storage Warrant Company inform us 
that they have, since beginning operations, opened up storage yards 
at the following places: Anniston, Bessemer, Birmingham, Ensley, 
Florence, Gadsden, North Birmingham, Oxmoor, Round Mountain, 
Sheffield, Trussville and Woodward, Alabama; Chattanooga, Dayton 
and South Pittsburgh, Tennessee; Catasauqua and Emporium, Penn- 
sylvania; Ivanhoe, Virginia; Perth Amboy, New Jersey, and Shawnee, 
Ohio. It will be noticed that, of these twenty yards, sixteen are in 
Southern States (twelve in Alabama alone), and that none of the 
important iron-producing centers in the North are yet represented. 
The company state, however, that their engagements at present, and 
within the next three months, cover from 95,000 to 100,000 tons, now 
in or deliverable in their warrant yards, and that the amount is 
rapidly increasing. 

Concerning the working of their system they say : 

The recent scarcity of cars for pig iron shipments illustrates another of 
the benefits of the warrant company to furnaces. In some districts, furnaces 
for the last few weeks have been unableto get cars to ship more than a small 
percentage of their product. On the one hand, the buyers are needing their 
iron, and the furnaces, on the other hand, are compelled to hold in their yard, 
iron which otherwise could be turned into money. Furnaces, however, that 
have warrant yards have entirely escaped these inconveniences. They are 
able to put the iron they cannot ship into warrant yard, and by sale of these 
warrants realize the full value of their iron within from four to six days of its 
manufacture. In addition, the furnaces that have warrant yards have been 
able to sell their iron by warrant at prices ranging from 5oc. to $1.40 above 
the price the same iron would bring on cars. This state of affairs has caused 
many furnaces to open warrant yards within a short time, who, until recently, 
have not availed themselves of such facilities. 

We give these statements for whatever of value they may be to 
the iron trade—which is apparently very little, judging from the 
avidity with which they let the scheme alone. 





RApip and substantial progress is being made in the direction of 
supplying Cleveland with a permanent exposition. The plan con- 
templates a novel departure in the way of a site, the proposition 
adopted being nothing less than making an island in Lake Erie 
facing the city, and directly accessible by means of bridges spanning 
the railroad tracks. The scheme has been pronounced entirely feas- 
ible by the city civil engineer, and quite within economic bounds. 
According to his estimate, the cost of making an island of eleven 
and one-half acres will not exceed $125,000. ‘The advantages of such 
a site will be at once manifest. It would afford a cool and pleasant 
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place, not only for an exposition, but also for many other public 
gatherings; it would render accessible for the first time the magnifi- 
cent water front of Cleveland for boating and bathing purposes, and 
it would be in direct communication with all the islands, steamboats 
and street car lines. The project has now reached a stage where its 
success seems assured. 





Ir is estimated that high-grade iron can be made at Salem, Vir- 
ginia, with native ores, for $9.35 per ton. The prospectus of the 
Salem Furnace Company, before us, makes an excellent showing for 
a furnace located at that point. Not only are there excellent ores at 
hand, but the well-known Cripple Creek ores are also available. 
These, mixed with native ores, will make what is claimed to be an 
iron equal to the best Scotch pig, at a cost of $9.75, or, laid down in 
Philadelphia, of $12.31 per ton. Mr. E.C. Pechin, the well-known 
metallurgical expert, is one of the directors of the Salem Furnace 
Company, which proposes to develope these valuable deposits. 





Electrical Industries is the happy title of a new journal just 
issued from 304 ‘‘ The Rookery,’’ Chicago. Judging from the first 
number, there is no reason why it should not successfully fill its 
chosen field. 





Did the great wire combination die to the public, only to rise 
again behind the scenes? 





DO LUBRICATORS LUBRICATE? 





BY PROF. J. F. ELSOM. 

With the most careful and painstaking mathematical calculations the most 
astute physical investigators have been unable, therefore, to accurately deter- 
mine where the actual losses in mechanical movements occur. Chemists have 
shown us that not over 2% percent. of the heat units present in a given fuel 
are actually utilized, viz: yield economic returns, and no successful operator 
of a physical laboratory has been able thus far to give us the full power repre- 
sented by any machine, for, by the greatest care, closest attention and most 
economic management, when the machine is worn out, the work it has accom- 
plished in pounds and inches falls far short of that which was put into it 
originally, proving conclusively that this is not a productive but a destructive 
age, and with all our boasted mathematical and mechanical achievements, we 
only devise methods of consuming material faster, lessening with each 
discovery the relative proportion of labor received and labor expended, until, 
at this time, we have lines of demarcation made deep and wide—deepening 
and widening with every mechanical movement patented and every physical 
problem solved, asad and bitter comment on the boasted progress of this 
marvelous century. 

From both a theoretical standpoint and the results of practical demonstra- 
tions, all are forced to admit that, in our haste for glory, the fundamental prin- 
ciple of mechanics and all mechanical problems has been forgotten and nearly 
lost sight of, namely, friction. I mean by this all friction of every name and 
nature, and when we accept the fact, as a fact, that an ounce pressure would 
move massive mountains of tonsif friction and gravity could be overcome, 
we are liable to be lost in the array of figures that sum up the total power 
needed to render the same null and void for our purpose. 

The power attached to the load not only has to overcome its inertia, but 
move it opposite the earth’s center, where all bodies are at rest by virtue of 
the absence of specific gravity, and whether friction disappears with gravity 
or not is a question that I will leave to those who love to talk with high-sound- 
ing platitudes to discuss, but as for a final decision, acceptable by all, I will state 
this can never be reached by analogy, hence cannot be settled save by 
practical demonstrations, to make which the operator must be at the earth’s 
centre. 

Inasmuch as it impossible to do justice to a subject of this kind by con- 
sidering all these opposing forces as one and in the abstract, I will start at the 
foundation and consider friction and lubricators as they are ordinarily and 
most universally understood, deducing facts and drawing conclusions later, 
seeing if there is not some way by or through which the bodies in motion 
may not be made to act on bodies at rest more in accord with the dictates of 
nature itself. We shall see what we shall see. 

Probably in the long list of agents employed to relieve friction, oil holds 
an important part; indeed, it is the principal lubricator and does more, per- 
haps, toward the relief of friction than all other means combined, but as oils 
are of various kinds—some good, some bad, some of a positive injury to the 
purpose employed—it is plainly a matter of great importance that they should 
be more generally understood. Heretofore oils and lubricators have received 
very little actual scientific attention,and owing, doubtless, to the part lubrication 
bears in importance to the efficient working of all kinds of machinery itis not 
properly understood and recognized, and, in too many instances, from the lack 
of acommon understanding between oil consumers on the one hand, and oil 
producers or manufacturers on the other, as to the requirements of the one 
and the capabilities of the other. 

The greatest of all obstacles that I have had to overcome in my efforts to 
reduce the practice of lubrication to rule, in attempting to adopt some theory 
that will include and accommodate all the varying circumstances with which 
one in my position has to deal, have been to reconcile the diametrically 
opposed claims and statements and practice of men of equal intelligence and 
trustworthiness, who are apparently working under precisely similar condi- 
tions. Very frequently a little inquiry, a little closer inspection, reveals suffi- 
cient difference—some abnormal conditions—want of power, a bad bearing or 





worn-out machinery, which may justify or demand some departure from the 
general rule; but, besides the cases susceptible of such explanation, there will 
occur to the reader many in which, with no variation of condition discover- 
able, the practice of engineers is as different as light is from darkness. 

To properly consider the subject of oil lubrication, it will be more conven- 
ient to consider it under two heads, viz: 

1. Lubrication under ordinary atmospheric conditions. This, of course, 
includes the lubrication of all ordinary engines, shafting and machinery. 

2. Lubrication at high temperatures and in contact with steam, which 
includes the lubrication of steam cylinders and valves, gas engines and caloric 
or hot-air engines. 

It is to be admitted, however, that to a great extent the same conditions 
apply to both classes and conditions, namely, the conditions of the first class 
apply with all their force to the second class; while steam and heat impart 
some special conditions to the latter. Obviously, the first element common to 
the two heads is friction, the object of lubrication being the reduction of fric- 
tion and the preservation of machinery ; hence, in order to determine in what 
manner these two ends may be best attained, the following questions must be 
considered : 

1. The nature of friction as generally understood. 

2. The principle upon which it may be reduced. 

3. The general characteristics of lubricators available. 

As suggested before, there are various kinds of friction, or, rather, it 
would be more correct to say that friction may be recognized under different 
conditions, as we have: 

1. The friction of quiescence or rest. 

2. The friction of motion. 

The first, as most engineers and mechanics are aware, is much the greater 
of the two, the inclination of bodies to lay still, the inertia, is according to 
natural laws which decree that everything shall gravitate toward the center of 
the earth. By the friction must be recognized what is known as rolling fric- 
tion, meaning the resistance offered by the circumference of the wheels of a 
vehicle to the propelling power; sliding frictions, or the friction of two flat 
surfaces, asin a planing machine; and revolving friction, or the friction of 
journals and bearings of every description. 

In accordance with the general policy of this paper it is with revolving 
friction our readers have more immediately to deal, and the demonstrations 
made were undertaken to determine whether thick or thin oils, pure or com- 
pound oils, will give the best results in reducing friction and heat on machinery. 

Before producing the table of results, I will give my methods of testing. 
The manufacturers of these testing instruments always recommend one or two 
drops to run the machine until a temperature arbitrarily fixed upon—gener- 
ally 200°—be attained. This involves, when a great many tests are to be made, 
running the instrument dry in some cases; but not being interested in the 
sale of any particular oil or instrument, and wishing to test the effect of dif- 
ferent oils, as nearly as possible under the actual working conditions, upon a 
properly lubricated bearing, I always employ a more liberal supply of oil, 
quarter of an ounce, to,run the machine from one to two hours, noting the 
time taken to get upa fullspeed, and the temperature attained and maintained 
during each experiment, and, in case of some oils, the point at which they 
began to smoke, noting carefully the condition of the bearings after each trial. 
I made these tests of each oil—morning, noon and night—and the machine 
was allowed to cool, and was thoroughly cleaned after each trial. 

The first statement given shows the relation between bodies of oils at 
various temperatures and heat—only another name for friction, developed 
under similar conditions: 


Gravity at ———Body at——— 

60° Fahr. 60° 120 180° Temperature. 
WAGES 2. cccocscerercnercicsescscoccsscessoscccess 1,000 — anies aren ne 
III cay intaniptinniansseansssschekeenes er 132 41 158 
NIN SINR, conosco sabavaaunsenernassiaee ggo Sage ; 155 
Engine tallow...........cccessesssecesers eins Solid 4! 26 a2: 
BIR OEE ricci eeeanencnnssanarevntcoss: nanun fay 143 37 25 141 
EE Ne Gi hove uicciceonsescouenpcessceces cade 112 40 29 ast 
Sy ee J pagaaamseateaavitenke 916 108 41 30 148 
BEE GEE ccccnssstancavvskespssrcseeeeaaccen OIG 96 te] 28 146 
Ee ee ea gI5 92 37 28 143 
RNOUIETGIETL so ccacunscadesnvevsahenssanys sbhhas 880 47 30 25 133 
EO EE er ee re 905 45 siuad ea 121 
Mineral oil compound................. 875 30 any site 117 


The figures in the last column represent the average maximum tempera- 
tnre maintained during three tests of an hour and one-half each, of each oil 
examined, save in the case of the mineral oils, the trials of which had to be 
stopped in from thirty minutes to an hour, as the oil became exhausted by 
that time, and there was danger of spoiling the machine. 

The oils mentioned in the foregoing are all well-known lubricants, and it 
is not necessary to tire the reader with the results attained with special or com- 
pound oils, these are of uncertain and generally variable composition, but it 
may be said that so far as I have examined them, these oils fully corroborated 
the results now before the reader and confirmed the deductions which will be 
submitted further on from these figures. 

It will be noticed that in the first column of this table the name of the oil, 
in the second its specific gravity, of which, however, for reasons that will sug- 
gest themselves, no account has been made in fixing the value of an oil for 
lubricating purposes. In the third, fourth and fifth columns I have given the 
figures indicating in seconds, the relative body at 60° Fahr., also at its multiple, 
obtained by noting the time which a given quantity of oil employed in flowing 
through the narrow, contracted orifice of a tube especially designed and 
arranged for the purpose, which will be shown fully illustrated in a subse- 
quent paper ; while in the last column we have the average normal tempera- 
ture maintained upon the bearing, when it was running full speed, which was 
on the basis of a three-inch shaft making 2,000 revolutions per minute, previ- 
ously thoroughly cleaned with acids and alkalies, and lubricated with the oil 
being tested, thus giving impartial results which may be taken as accurate and 
authentic. Practicel demonstrations, made with the same care, will fully sub- 
stentiate them. 
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THE SUEZ OF THE LAKES IN 1889. 





The subjoined comparative statement of the traffic through St. Mary’s 
Falls Canal for 1888 and 1889, respectively, will awaken widespread interest in 
view of the immense business indicated, far greater in proportion than that of 
the famous Suez Canal: 
























































| QUANTITY. | INCREASE. DECREASE. 
Items. Designation. ' 
| Season Season | Per | Per 
| 1828. 1889. | Amount. icont,| Amount. cent. 
| 
dlamiias | 
} nisaatiais 
i, nn “A’'|/Number........... 7,803 9,579 | 1,776 | ‘23 im 
Re |Number.. sel 3,845 4,684 839 22 ip 
Tonnage registered. Net tons . | §,130,659 7,221,935 | 2,091,276 41 ove 
Ton: age freight...... Net tons ......... |} 6,411, = 7,£16,022 | 1,104,599 17 ode 
Passengers ...........05 Number........... | 25,558 25,712 |} 154 oI F 
i cedévadenapivnennecenens WEE WODS cccecees | 2,105,041 eS eS ae Sinai a ss 
NT ic ichusdisesesvedupins [Barrels............ | 2,199,725 2,228,707 37 982 | 02 fase 
WHRGRE civicctivervccosgnsecs |Bushels........... | 18,596,351 og eer rnre | 13 
Gr other than - 
SMEGIEE  scthasietecdsccsacad Bushels ........... } 2,022,308 2,133,2. 210,937 | OF | sececcrecesees 
Manufactured and - 4 ° 
DAM 10M... cccscecesene Net toms .........] 63,703 7 RG pee aes | 6,142 | 40 
BREE aencicisnvccerey: nesseesh Barrels..... . } 210 433 BORD F- . “caddancucuntss 42,183 20 
RN ao ss scesvencicsents \Net tons ... 28,960 33,456 96 16. =} pe vaevecesees | 
RFOM. OFC... .ccsenpsoscnsees Net tons | 2,570,517 4,095,855 1,525,238 Se aera } 
LAUMIDET . ccccsccsoscccosnce iM. tt. b. m...... | 240,372 315,554 75,152 a ieee 
Building stone........ iNet tons ......... | 33,841 OPES E sapevseosanihe 3 
Uncl’sified fr’t ‘ Inet SOOO ninnd 345.854 SEMAIO-T sccosnaciests 33.344 | 10 
Silver OF€.......00+s0004 INCE LOND ayeceseee 3,385 5,947 2,564 ie ee 








Of the total passages through the canal for the season, 6,501 were steamers; 
2,636 were sails, and 443 were unregistered craft. Strong confirmation of the 
rapid growth of the lake marine is had in the fact that the registered tonnage 
in 1889 was 41 per cent. greater than in 1888. Theincrease in iron ore tonnage, 
as might be expected, was remarkable, amounting to 59 per cent. Lumber 
also shows a Substantial advance, viz.: 31 percent. The decrease in coal ton- 
nage is also one of the striking features of the report. 





How the Lake Superior Mines Show Up. 
The subjoined table of total shipments by lake from the various Lake 
Superior iron mines, for the season of 1889, we condense from the Marquette 


(Mich.) Mining Journal : 
MARQUETTE RANGE. 






















































AMETICAD....00000..eseeseeeesees 16,691 Grand Rapids..............0.. 5 oe COI ic onccsnscqncadodissiavsases 69,340 
SE NEEIND: actscecss keonsecnaseecds or Pe OS ea BS RODUDIIC .....0..00.ccce0- cesses 4,004 
Barnum 6,435 Humboldt..................00: ~ 3 Republic Reduction Co.. 39,536 
Braastad Re oe | eer 3.712 
WTO. vense incinsinsees 50 . ke Superior.............00 54,313 Salisbury.............sceceeeree 57,626 
Buffalo, South ane BE IIIT apcnen Soskacesduipindeasceiens 33-8590 SRMIBOM......ccrcccccccrcocsccceses 449 
Cambria ........0000000 2 |. as Ss espies 31,845 South Buffalo...............5. 57;244 
Champion 206, Oe es 60,665 Superior .........ccccceree cores 220,266 
Cleveland........... 262 835 Marquette Ore Co... 5, 169 VOLUMtCl?..ccccccccecesees coscee 59,592 
Cliffs shaft 126,627 a paicotancerenseinee «. §1,528 Ra or 44 
CUTTY .....ereerseresseerereeceenees 16,671 Milwaukee... eee + 52,728 West Republic............... 1,510 
DCETOIE 000 ccccccceovcccersccdvee 6,065 Negaunee.............cccsccseee 7S:3T7 WECHROTE. .:..cccccce00- 19,679 
Dexter.......... sens senesensesesess 3,895 North Champion............ 7,757 Winthrop... 
East Champion.............. 2,697 Pitts. & L,. Angeline. .....208,176 YOrk......cccsssscssssscessse-seee- 
East New York.........ss000+ 25,419 Prout....... pelkaueke Aesieainiedse 7,997 
POR on tien tcousvecacisasamsaceass Lo | ee 491 
Total, Marquette Range.........0.....ccccccoccccees 5 adhicnadadneiensedioehanenienen 2,469,974 
MENOMINEE RANGE. 
Aragon... ee ed 2 Re BEG ia neces vercenrsccesstgace 67,692 
Armenia. 47,775 Hamilton... -- 8,347 Paint River.. vee 30,139 
Chapin. 503.289 Iron River. 173,525 Perkins... 11,274 
Gankabe wialts 108,516 Ludin 101,377 Shafer..... 10,126 
en ee 35,172 Mastodon............ 63,511 Sheridan ........ 504 
Dunn...... 148,320 => may nets +. 3,949 Sturgeon River 4,77 
Florence ......... ..-180,642 Millie... + 12,276 Vulcan.... 153,550 
Great Western..............0. 37,854 Monitor.. nesablanbdns Te GD ececsesccmescckereessene 9,61 
aS TR IIE ais dss esos sckndecesiessexscesccdennhcontenuseconoans s caimpmeaubnadesarnant 1,732,261 
GOGEBIC RANGE. 
19,386 Irom Belt............ccsscccseees I cas cecaan 10,203 
SB.EE7 TEOR IMG .c..ccccccesee:. a ERS III. cca tese cencesneusushenceaute 574 
OE AI SIE casccasenceseaecnce <esass 8,635 RUDY ....cseecccereserreeeeeeenres 9,472 
SOG FES TOE, cos nensccasacavevevstes 3,133 Fons MER, oxcnsessccss 45,223 
ee OS eae 10,097 setlo  sol RETO EE 25,602 
cee 34,272 Mt. HOpe.......cocccserseesreees 25,882 South Colby..............s0000 50,113 
~~ See 561,145 South 15 Colby............... 10,280 
49,894 North Montreal............. iy yy 
38,798 North Section 33.. TES ie NS ee ee 14,576 
oe IOI, 717 Geseak... eee 6,292 
STI MIINININN sencsccconcncnnseckcosconsets 76,203 — 
Total, Gogebic Range.............ccccccccscece seueedeanevainel segeeeeensossees Sean re nissaigcauiah 1,782,810 
VERMILION RANGE 
Chandler Mine............. 303,200 Minnesota Iron Co........ $13,205 PIOMEET.....corcccescecssecccccecee 3,144 
Rs eAE NI GR DRMMNIUD <5 05,5 tener bannncnaslonansdareatecnes’secianseas peniabastesses\iccseianiioasel 819,639 
Grand Total......csssssscsesesene Aeesadhehsconshilonsthccenshepaessecsadesussesenathéasenkcadnenssencatacensn +eee40, 804,511 


The appended table shows the shipments by ports this season, and for the 
season of 1888: 






















1889. 1888, 

METQUERtE ....sscrsrersrsescsserseresserennasonessssessnensesssscesansnnseasesssnsessesetsesenseaeseeseres 1,376,335 844,694 
Esc naba..... 3,003,632 2,202,965 
St. Ignace........ ite 51,853 107,399 
Ashland, Wis... = 1,484,802 1,016,414 
Two Harbors, °° RR ERRS ber 2 LEPIE LEGRTEES Te. ARNE LEE OREO RE 819,639 450,475 
SUPUMMNMIONIIN cas idiconntycccipinsanad nb snaenksedshahansacsnasncesnsbunioacisakdevntocse ussseasenacsanacuceses 68,250 

TINIE Sasa scpvaavestanaanaatsdausebumibkandntna neabseadancamanenmaattdisskacaasaskerassdeevaabloninawaadoas 6,804,511 4,621 947 





The gain over last season’s shipments is 2,182,564 tons, and the total brings 
the quantity sent to market, by water, up to a figure that leaves no doubt that 
the shipments by rail will carry the output of the mines, for the year, above 
7,000,000 tons. 





A Great Future for lron Ore. 

If the estimates of the 7he Jron Trade Review are correct, the quantity of 
ore to be sent forward from Lake Superior ore ranges in 1890 will be some- 
thing beyond comprehension. It believes that 9,000,000 gross tons is a mod- 
erate figure for the traffic. Nine million gross tons is fully 2,000,000 more 
than this year and nearly 4,000,000 ahead of 1888. It equals 10,c80,000 tons of 
2,000 pounds. It alone will produce as much pig iron as England used this 
year. The causes of this increase are not far to seek. An increased capacity 
of Western furnaces of a million tons, a certainty that imports of foreign ores 








will cut off a supply of another million from Spain and elsewhere and the gen- 
eral growth of the iron consumption, all lend their aid. 

But of this total the Minnesota and Chandler mine, of our own district, 
will give 1,250,000 tons. A’ deal is now under way, and nearly closed, whereby 
another large company will be an active shipper of Vermillion ores in 18go. 
Several other projects are on foot; in the Mesabi development has opened a 
good mine to which the Iron Range road has promised to build a track, half 
a dozen “ operating leases’ have been lately made and if these various projects, 
on many of which the money is actually up, do not fail, the ports of Duluth 
and Two Harbors will witness the shipment of nearly, if mot quite, 1,750,000 
gross tons in the season of 1890. 

Already contracts for carrying ore to the Kast are being made for the 
season of 1890, a large block of tonnage being reported secured from here to 
Cleveland at $1.35 per ton. The expectation of large ore traffic will give an 
added stimulus to vessel construction, and vesselmen who have seen the enor- 
mous additions to their fleets the past year or two are not now afraid of over 
building, at least for the present. 

But with all this growth, and the pride of possession of the greatest iron 
ranges in the world, with the leading markets at our doors as well, there is 
the unpleasant thought that we do not as yet manufacture any of this material 
at home. The Lake Superior cities should be the greatest pig-iron and steel 
producers in the world. They will be, too, in time, but the time can be has- 
tened by earnest, active work.—[Duluth Herald. 





’ A NEW PROCESS FOR TEMPERING IRON AND STEEL. 





The New York 7imes gives the following regarding a recently discovered 
process for tempering iron and steel. It says: Experiments that have recently 
been made in France and Belgium with a new process of tempering cast and 
chromated steel, at first for military and naval purposes, and subsequently for 
all kinds of economic uses, ate declared to have yielded results of a character 
destined to result in great modifications of the present methods of preparing 
steel and iron for such purposes. The process is the invention of a French 
metallurgist, Alfred Evrard, of Paris, who has transferred his interests in the 
invention to the Campagnie Anonyme des Forge de Chatillon et Commentry, 
one of the largest steel and iron companies of Lurope. 

As described by the inventor, the process consists in the tempering of the 
steel in a bath of molten metal, lead being preferred, instead of water or oil, 
as is usually done. Originally designed for the hardening or tempering of 
armor plates and other pieces of armor for ships or fortifications, for cannon 
tubes, breech pieces, hoops, projectiles, cylinders for rolling, axles, shafts and 
other large pieces of that order, the process has been applied with gratifying 
results to important sections of machinery in which great tensile strength is 
required, permitting the employment of cast steel in any form capable of being 
molded, instead of rolled or forged metal. 

Difficulties attending the tempering of large pieces of metal by the pro- 
cesses in general use, such as warping, cracking and mere case hardening, are 
said to have been altogether overcome by the Evrard process. Mr. Evrard 
says: “The molten metal, being of good conductivity, maintains an equality 
of temperature in all parts of the bath, and as it may be raised toa very high 
temperature, the surfaces and angles can be maintained to the end of the tem- 
pering operation at such a high temperature that the object, even when of 
very hard steel, will support without danger the strains and stresses which 
the tempering develops. Moreover, the molten metal, not being decomposed 
or vaporized at the temperature to which it is exposed, abstracts the heat from 
the furnace in a more gradual and uniform manner, and more nearly anal- 
ogous tothe abstraction of the heat fromthe interior of the object. My 
invention or discovery is applicable to pieces of iron or steel of any degree of 
softness or hardness, olled or forged, or simply cast, or of cast iron, or finally 
of a mixed or compound nature resulting from the association of some of the 
foregoing.” 

The method of tempering, which may be graduated to any desired degree, 
consists in maintaining the immersed pieces at a uniform temperature 
throughout their whole mass, when they have once been heated to a point 
where the transformation of the grain of the metal occurs. Comparative 
experiments that were made with projectiles and plates of uniform size by the 
Chatillon & Commentary Co. on the target grounds at St. Jacques, and which 
were reported on by Gen. E. Lisbonne, retired chief officer of the French 
Naval Construction Department, demonstrated the superiority of the metal- 
bath process of tempering over the older methods. The great value of the 
invention is said to consist in the absolute accuracy of the process, none of 
the pieces whatever being spoiled or injured, and in the extraordinary cheap- 
ness of tempering as compared with rolling. 

In July last the Belgian Government conducted a series of extensive 
experiments with various kinds of armor plating and projectiles, and, as the 
result of these trials, contract have been awarded the Chantillon & Com- 
mentry Co. to furnish the plates tempered by the Evrard process for thirty 
out of thirty-eight turrets that are being constructed for the defences of the 
Meuse. The contracts amout to 31,000,000f. The English Government is 
about to subject the Evrard steel to its artillery tests at the proving grounds 
at Shoeburyness. 

The invention has been studied with deep interest by American metal 
workers, and negotiations for the purchase of the American rights by one of 
the largest companies in the country have been progressing for some time. 
The company in question has prepared adozen armor plates, which it will 
send to France for tempering by the new process under the eyes of a trusted 
agent. After tempering, part of the plates will be tested at St. Jacques, and 
part will be brought back to this country for testing at Annapolis proving 
grounds. Should the results satisfactorily demonstrate the claims of the 
inventor, the company in question will close the negotiations with the purchase 
of the American rights, and as they are contractors for large quantities of steel 
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required by the National Government for the new navy and its armament, the 
Government will be asked to systematically investigate the merits of metal 
tempered by the new process, with anew view to its use instead of other 
qualities. 





THE OLD PENNSLVANIA CANAL ABANDONED. 





A dispatch from Huntington, Pa., says: “The old Pennsylvania canal, 
which for 60 years was a means of commerce and travel from one end of the 


State to the other, is now practically abandoned. Regular and heavy financial 


losses have attended the operation of the canal for several years past, and now 
that it is owned by the Pennsylvania Railroad Co., which carries all the 
tonnage formerly transported on the canal, the decision has been reached to 
allow the canal property to gotoruin. There is no desire, it seems, on the 
part of its owners or the public to save it. The canal has bcen abandoned to 
Newton Hamilton from the west. The flood abandoned the rest of it. Since 
the flood some of the destroyed banks have been rebuilt east of Newport, Perry 
County, and the canal has been reopened as far as the Millerstown dam, but 
its doom is sealed, and it will never be used further up the river. 

“As a connecting link between the East and the West it once did a very 
large business. From 1830, the year in which it was first put in operation, 
until 1850, when the Pennsylvania Railroad completed its line from Phila- 
delphia to Pittsburgh, the canal was the sole means of transportation for pas- 
sengers and freight across the country. By the aid of a portage road and 
section boats, the invention of the late John Dougherty, of this county, the 
difficulties of passage over the Allegheny Mountains from Hollidayburg to 
fohnstown were surmounted, and a complete line for traffic was established. 
From 1850 until the present year the canal was still maintained throughout 
a portion of its route for carrying coal, ore, stone and lumber. 

“ From this city westward to Petersburg the canal was entirely destroyed 
by the overwhelming floods of last June, and for 29 miles east of this place it 
is practically in the same condition. The channel is now hidden by a ruinous 
mass of debris and rocks, which, in many places, is leveled up even with the 
banks on either side. At this city, Mount Union, Mapleton and -intervening 
points the Pennsylvania Railroad Co. is surveying certain sections of it, with 
a view to transferring the railroad tracks from the present roadbed to the bed 
of the abandoned canal, in order to do away with many sharp curves. By next 
Spring these improvements will have been completed. 

‘Since the abandonment of the canal in the central portion of the State 
dynamite has been successfully used on the river dams in blowing them to 
pieces, with the view to making an unobstructed river channel in the event of 
another great flood. This will greatly diminish the chances of damage to the 
roadbed of the Pennsylvania Railroad. With the removal of bridges, aque- 
ducts, lines of stone walls, etc., the last vestige of the famous old canal will 
soon be gone.” 





Steel in the South. 

A special telegram to the Pittsburgh /ispatch from Nashville Tenn., 
December 5, says: The Southern Iron Co., which was recently organized 
and has its headquarters in this city, has decided to invest several million 
dollars in the manufacture of steel in this city, thus coming in direct competi- 
tion with Eastern manufacturers. No steel having ever been successfully 
manufactured south of the Ohio river, soon after the formation of the company, 
which owns several large furnaces and immense tracts of iron lands in Ten- 
nessee and Alabama, Colonel A. M. Shook, the general manager, was sent to 
England and Wales to thoroughly investigate the manufacture of steel and 
report his conlusions as to its production in the South. Colonel Shook, who 
was accompanied by Captain H. S. Chamberlain, of Chattanooga, President 
of the Roan Iron Co., arrived to-day from Europe, and communicated the 
results of his observations to the company. The Southern Iron Co. will on 
the first of January next begin the construction, at Chattanooga, of two large 
open-hearth furnaces, which will make in the aggregate 70 or 8o tons of steel 
per day. These will be in connection with the steel rail mill there which the 
company owns. The company has ores that are practically Bessemer, which 
it expects to convert into Bessemer steel rails, andif so, to use both the 
Bessemer and the basic processes. For the present the basic open-hearth method 
of making steel will be used. Other methods will be adopted if deemed 
practicable. The Southern Iron Co, expects to soon commence the construc- 
tion of tin plate mills, in connection with the furnace in Chattanooga, as the 
steel is said to be admirably adapted to tin plate. The directors of the com- 
pany are very hopeful of the complete success of their plans. 





Eastern Bar Iron Men Meet. 

In answer to a call issued by President Oliver Williams and Secretary 
William E. S. Baker, of the Eastern Bar Iron Association, a large number of 
iron manufacturers east of the Alleghany Mountains met yesterday in the 
rooms of the American Iron and Steel Association, No. 261 South Fourth 
street, to consider the condition of trade. This meeting was called at the 
request of the fifteen iron manufacturers who met recently at the Continental 
Hotel to consider the organization of a new association to supplant the Eastern 
Bar Iron Association, which has long been inactive, but it was there decided 
to call upon the old organization to renew its activity. The manufacturers 
who assembled yesterday reported that the bar iron business is in a pros- 
perous condition, most of the mills being filled with orders for the balance of 
the year. It was deemed inexpedient to make any change in the present sea- 
board price of 2 cents per pound, but an adjourned meeting will be held on 
December 20 to consider the question of extras and other important matters 
for the new year.—[Philadelphia Record, Dec. 5. 





NICKEL PLATE Holiday Excursions. Inquire of nearest agent. 
y 1 g 





CHEAP Holiday Rates via Nickel Plate. Inquire of nearest agent. 





THE IMPROVED “LUMINATOR.” 





Just now when artificial light in almost all sorts of work is a necessity, 
owing to the short hours of daylight, it is a matter of interest to many of our 
readers to know what ingenuity has done to provide for this want, and we 
give an illustration herewith 
of the improved “Luminator,” 
which for many industries, 
notably foundries, boiler shops, 
engineering works, steel and 
iron works, quarries and all 
in-door and out-door work 
where a_ soft, brilliant and 
cheap light for large areas is 
needed, will, we think, fill the 
requirement. The claims made 
for the “ Luminator ” are: 

1. It may be worked either 
by air pressure or direct appli- 
cation of steam from the main 
power by connecting a %” pipe 
tolamp at A. This is claimed 
to be the only lamp that can 
be run by steam, and its ad- 
vantages for this reason are 
obvious. Only 30 to 35 lbs. 
pressure is required to get the 
best results. 

2. It gives a soft, brilliant 
light,entirely free from smoke, 
equal to 2,000 candle-power by 
the use of Ohio crude petro- 
leum or fuel oil in its natural 
state, and it is claimed that no 
other lamp can use other than 
a prepared oil. As Ohiocrude 
is very cheap, costing only 60 
cents per barrel at Lima, O., 
and the “ Luminator ” will use 
not to exceed two gallons per 
hour to light a radius of at 
least 175 feet, it is plain that 
nothing but sunlight can be 
more economical. 

3. The flame is steady and 
requires no attention after 
lighting. Itis underas perfect 
control as an ordinary house 
lamp and there is absolutely 
no danger from explosion. 

4. In the severest cold 
weather this lamp cannot be- 
come clogged, as by eaving 
the cock F slightly open a drip 
of hot water from the con- 
densed steam passes by a pipe 
through the tank, keeping the 
oil at an even temperature. 

5. It can be set up in a few minutes by simply connecting the lamp with 
air or steam pipe to main power. 

As evidence that they claim no more for the “Luminator” than can be 
demonstrated, the manufacturers offer to send the lamp to any responsible 
parties who have no opportunity of seeing its working in their neighborhood, 
and allow them to try it for ten or fifteen days, when, if it does not fulfill in 
every respect the claims made for it, it may be returned to the factory free of 
cost. Messrs. Wheelock & Crichton, 168 Washington street, Chicago, Ill., are 
sole agents for the United States. 








Making Bessemer Iron in Alabama. 

For the first time Pittsburgh is soon to receive a shipment of Bessemer 
iron made in Alabama. Carnegie, Phipps & Co., of this city, recently ordered 
2,000 tons of Bessemer iron from the Talladega Iron Co., at Talladega, Ala., the 
managers of which claim that by special selection of ore lands and careful 
classification they are turning out iron carrying not more than .06 per cent. of 
phosphorus. The new stack of the Talladega company, making this iron, is 
running slow, but the product is being shipped to quite a number of promi- 
nent steel-making establishments. It is asserted that the low cost of produc- 
ing this iron may enable it to enter the English market if hematites go much 
higher.—[American Manufacturer. 





New Gas Strikes in Northwestern Ohio. 

A special dispatch from Findlay, O., dated November 30, says: The 
Kenton gas men feel pretty happy this afternoon. Both wells have been 
drilled in and both are first-class gassers. They are situated five miles north- 
east of the city and are reported from 3,000,000 to 4,000,000 feet each pér day. 
This is, of course, in the natural state. The territory has been looked upon 
by the experts as of the doubtful order, but the doubts have been removed. 
Messrs. Righter & Davis are to be congratulated on their good success in this 
enterprise, and the people of Kenton are jubilant to-night over the prospect 
of a speedy supply of the elegant fluid. 
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FEED WATER HEATERS. 





While the necessity of a feed water heater as an economic factor in a steam 
plant is now recognized to the extent of no plant being considered complete 
without one, there seems not to have been given to its improvement and 
development a very large share of the study and labor that has brought less 
essential elements of economy in the use of steam to almost absolute perfec- 
tion. It is true that numerous patents in ‘‘ feed water heaters’ are taken out, 
but the great majority of them do not seem to possess qualities calculated to 
awake interest in steam experts, or to present those few simple but radical 
improvements which are sufficient to make perfect a style of heater long con- 
sidered good. 

The Rowe feed water heater and purifier, illustrated herewith, is the result 
of an endeavor on the part of the manufacturers to embody all the essentials 
of a thoroughly perfect heater without complexity. 

They give us the following description of its construction: ‘“ As repre- 
sented in the cut, the feed inlet pipe passes through a stuffing box at the 
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VERTICAL SECTIONAL VIEW. 

upper end of the heater and connects with a centrally arranged water 
chamber. This water chamber connects with a large settling chamber at the 
base of the heater, which, in turn, connects with the upper chambers through 
the medium of a set of return water pipes. A receptacle for scum is provided 
at top of one of the upper chambers, and above the line of supply pipe to 
boiler. The feed inlet pipe, blow-off pipe from scum chamber, and supply pipe 
to boiler, all pass through stuffing boxes, which stuffing boxes allow the free 
contraction and expansion of the tubes, thereby insuring no injury to joints. 
The exhaust steam enters on a level with base of tubes, circulates to the upper 
portion of the heater, thence downward and out, as indicated by the arrows, 
completely surrounding all water tubes and giving acomplete and uniform 
distribution of heat. 

The Rowe feed water heater and purifier, therefore, provides for the free 
circulation of water from end to end of the heater, through the medium of 
steam-submerged pipes, which pipes present the greatest practicable area of 
surface to the steam, and also allow of areturn circulation of the water through 





other pipes, also surrounded by steam, and so jacketed as to avoid all contact 
with cold, external air. 

The water pipes are so arranged that, while the exhaust steam circulates 
freely and equally around all of the pipes, it has a free return circulation 
within the heater, in such a way as to fully utilize its heating capacity. 

The steam inlet and outlet, and the passages for its circulation through 
the heater, are all arranged to avoid back pressure. 

It will be seen from the above that the great evil of tubes becoming loose, 
and, therefore, leaky from expansion and contraction is entirely obviated by 
allowing such expansion and contraction to be taken up by the stuffing-boxes, 








TRANSVERSE SECTION. 


which act as expansion joints. Further, this desideratum is not secured at 
the expense of heating surface. 

It will be noted from sectional view that practically the entire heater is 
heating surface. The webbing between outer row of tubes forms an inner 
jacket or shell, insuring against loss of heat from radiation. 

It is but natural to suppose that the heater, of a given diameter, possessing 
the greatest amount of heating surface, will be the best for those purposes for 
which a heater is intended. The ‘“ Rowe,” as will be seen from its construc- 
tion (transverse section), can contain more clear heating surface, in a given 
diameter shell, than any other heater. 

The heating surface in a heater is the only correct method from which 
to rate its horse-power efficiency, the rule for which is known to all engineers. 
That the “ Rowe” possesses the requisite amount in full is demonstrated by 
the fact that the manufacturers publish this surface in their circular. 

The commodious and efficient settling chamber, and accessibility of all 
connections show for themselves. 

The success attained by this heater—a strong argument—is shown by the 
fact that in July, 1889, the thirteenth month of its manufacture, orders were 
taken by the manufacturers, for an aggregate of 2,305 horse-power. 

This heater is manufactured by Raze & Davis, 35 Fifth avenue, Chicago, IIl. 





ENOCH ENSLEY. 





BY JACOB REESE. 

There are many men identified with the development of the industrial 
South; men who located the mineral properties; men who organized and con- 
ducted the finance; men who designed, erected and put into practice the 
machinery by means of which the mines are worked, the metal smelted and 
fabricated into useful, economical forms; but when history shall mark men’s 
stature by their deeds, methinks that Enoch Ensley will stand among the 
noble giants of the industrial South, in par excellence. It was he that bought 
the Pratt mines; it was he that planned and directed the construction of that 
most excellent Ensley blast furnace plant; it was he that founded Sheffield, 
and the leading promotor in its development. He owns two blast furnaces in 
Sheffield, a large amount of Sheffield stock, many thousand acres of coking 
coal and limestone land, together with a mountain of ironore. He owrs a 
large interest in the railroads at Birmingham; the largest interest in Ensley 
City, and probably holds the largest interest in the Tennessee Coal & Iron 
Co., and to his wise and conservative advice is largely due their prosperity 
and the advance value of their stock from $33 to $80 per share. As the pano- 
ramic view of the industrial South moves across my memory, I see men of 
genius all along the path, but the stature of this noble man towers above 
them all. 

PHILADELPHIA, Dec. 2, 1889. 





Mr. CHARLES BARNARD’s illustrated article on ‘The New Croton Aqueduct,” 
in the December Cen/ury, is the first full account of that marvelous and 
unique engineering work. A striking feature of this paper is Mr. Barnard’s 
expose of the frauds in the building of the aqueduct—the empty places in the 
masonry being shown by means of photographs. The Rev. W. E. Griffis, the 
well-known authority on Japan, writes of ‘‘ Nature and People” in that fascin- 
ating island—more of Theodore Wore’s pictures being given in this connec- 
tion. Mr. Wore’s “ An American Artist in Japan,” in a recent number, will be 
remembered. The chapters of the Lincoln Life deal with the fall of Rich- 
mond and Lincoln’s visit to the abandoned capital. Mrs. van Rensslaer gives 
briefly her impressions of the French Exhibition, and the editorial pages 
come to the defence of civil service reform. 





MEssRS. MERCHANT & Co., Philadelphia, are presenting their friends with 
some excellent views of the great Forth bridge, in Scotland. 
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THE GEM POST HOLE AUGER, 


"acai 
LATEST AND BEST 


on themarket. This 
Auger 


Bores Rapidly 


AND IS 


Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 





Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 


Hoisting Engines 


OF ALL S!ZES. 










Address, 


JOHN F. BYERS, 
RAVENNA, 0. 





a es Investigate 
&, the merits of 
fa - the 
> RELIANCE SAFETY 
Wa er Columns. 

It pays to keep posted. Many 

of the largest corporations 

~" have found it profitable to 

discard the old appliances,and adopt 

these safe-guards. There is always 

economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 

827 Sheriff St., Cleveland, O. 
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Hartman’s Patent Inside Sliding Window Blind 


is the most 
= popular Blind 
5 = : in America. 
r= Architects & 
: builders pre- 
> << fer it to any 
SSS 1118 other, for mer- 
mg IZ it, style, con- 
i me venience and 
mt My ‘yu economy. 
ye | ’ Not Complicated. 
1 Vs The Only 
Wil na } Blind that is 
furnis’d with 


Pe My 





an automatic 
st Burglar- Proof 
Sy Lock, free of 
i charge. This 
i is an item of 
oa immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
nage vite a 
and the on 
SUUUUU UY blind that 
— gives entire 
satisfaction. 
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Thousands 

: are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *32.22°55°* 
S. T. W. Ejector. 
DeRERARCE 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 








The cheapest made. Send for 
| prices. 


JAMES JENKS, 


Detroit, Mich. 











To Those Looking 


—FOR—- 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOO) OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford(1 to be built in 
1890), Salem, Graham and Max 
Meadows (1 at each point now 
under construction); BAR IRON 
from the rolling mills at Roanoke 
and Lynchburg; COKE AND 
SEMI-BITUMINOUS COAL from 
the Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing — establishments 
should not fail to investigate the 
wonderful development in Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 

For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. C. EDDY, 


Vice-President, 


ROANOKE, VA. 





INDUSTRIAL SUMMARY. 


New. Enterprises :— 

The Iron Gate Iron & Steel Co. is the name of a company engaged in the 
erection of an iron and steel plant at Iron Gate, Va. 

The Condit-Fuller Co. succeeds Condit, Fuller & Co., Cleveland, in the 
manufacture and sale of iron, iron ore and steel. The incorporators are S. A. 
Fuller, H. A. Fuller, J. D. Clary, B. F. Bourne and Geo. M. Bard. 

The Snow Steam Pump Co. has been organized at Buffalo, N. Y., and will 
manufacture and sell pumps, castings and pipes, and other mechanical appli- 
ances. The capital stock is fixed at $100,000, divided into 1,000 shares. 

On the 4th acharter was issued at Harrisburg, Pa., to the Greensburg 
Steel Co., of Greensburg; capital, $100,000. The directors are Robert S. Jami- 
son, A. C. Isaacs, J. Clark Williams, Thomas Donahoe and John Kuhnes. 

The Roanoke (Va.) Engine & Machine Co. is the name of the $100,000 
stock company which has been organized by Mr. Tubbs, of Philadelphia, to 
manufacture his patent three-cylinder engine. All the stock has been sub 
scribed for. 

It is rumored that the rolling-mill and blast-furnace operators in the 
Shenango Valley, Pa., are talking of combining and erecting a large steel 
plant to cost $500,000. Itis likely that some definite action will be taken in 
the matter in a short time. 

Several gentlemen from Buffalo, N. Y., have been in the city recently 
interesting capitalists in a new venture to be known as the Akron Heating & 
Ventilating Co. The intention of this company is to manufacture appliances 
for heating and ventilating, radiators, etc.—[Akron (O.) Beacon. 

The following new companies were granted licenses of incorporation by 
the Secretary of State of Illinois: Norton Can Co., Chicago; to manufacture 
sheet metal goods; capital $150,000; incorporaters, A. D. Norton, E. S. Evarts 
and W. L. Gifford.—Union Barb Wire Co., Joliet; to manufacture Barb Wire 
fence; capital, $50,000; incorporators, John W. Nadethoffer, Newton Richards 
and P. C. Hollins.—-Gardner Sash Balance Co., Chicago; to do a general mer- 
cantile business in steel or other metal ribbon; capital, $100,000; incorpora- 
tors, George C. Gardner and others. 

The organization of the North Carolina Steel & Iron Co., at Salisbury, N. 
C, is now announced. It is said that the new company has a capital of $1,0c0,- 
ooo, and will build a Bessemer iron furnace of 150 tons daily capacity at 
Greensboro, to be followed by the first Bessemer steel rail mill in the South, a 
rolling mill, etc. Among theincorporators of the company are George S. Scott, 
of New York, president of the Richmond & Danville railroad ; Julius A. Gray, 
president of the Cape Fear & Yadkin Valley Railroad Co.; A. B. Andrews, presi- 
dent of Western North Carolina Railroad, and James B. Pace, president of the 
Planters’ National Bank, Richmond, Va. 





Enlargements, Additions, Removals, Etc.:— 

The Garry Iron Roofing Co., Cleveland, will build a $5,000 addition. 

The Egan Co., Cincinnati, O., will erect an addition to their works, 80x180 
feet. 

The Carrol-Porter Boiler Tank Co., Pittsburgh, Pa., will build a shop, 
100x300 feet. 

The Westinghouse Machine Co., Pittsburgh, will put in $40,000 worth of 
improvements, it is said. 

The Paige Tube Co., Warren, O., has purchased 12 acres additional, and 
will erect a large rolling mill. 

The Canton Steam Pump Co., Canton, O., has been reorganized and 
strengthened financially, and has cccupied new shops. 

The Troy Iron Works, of Troy, N. Y., will make some additions to their 
machinery in the shape of several lathes, another planer and other machinery. 

The Whitman Agricultural Works, of Winthrop, Me., makers of agricult- 
ural tools, will remove to Auburn, Me. They have their new factory nearly 
completed. 

The King Locomotive Co., of New York, have leased the old shops for- 
merly used by the Camden & Amboy Railroad Co., at Bordentown, for a term 
of years for locomotive repair shops. 

Jennings Bros. & Co., Limited, proprietors of the West Penn Steel Works, 
at Leechburg, Pa., have decided to remove the portion of their plant which is 
used in making steel, to Allegheny City, Pa. 

The Cushman Chuck Co., of Hartford, Conn., have nearly doubled their 
capacity during the past Summer. Additions have been made to their factory, 
and they have made large purchases of machinery. . 

The New Process Twist Drill Co., Taunton, Mass., are about to build a two- 
story brick addition, 50x60 feet, add new machinery and generally re-arrange 
their works, to increase their capacity to meet the demand for their hot-forged 
twist drills. 

The J. C. McNeil Co., makers of boilers, find the quarters that they have 
occupied for the last 17 years, at the corner of Center and South Broadway, far 
too small and limited for the immense amount of work that they have taken 
contracts for. They intend to move in the Spring, and have in mind the piece 
of property to the south of South street, on the line of the Nypano, on which 
to erect much larger buildings, and more complete machinery.—{Akron (O.) 
Beacon. 

Six months ago the Braddock Wire Mill Co. talked of erecting a convert- 
ing mill, in which was to be placed two vessels with a capacity of five tous 
each. A blooming-mill was spoken of as another addition. Lately the Carrie 
Furnace Co., which but recently put another large furnace in blast, has been 
organized. One of the members of the firm of Park Bros.’ Black Diamond 
Steel Works recently purchased a large bulk of the stock, and it is now said 
that they intend to build a large mill near the furnace site for the manufacture 
of steel rails.—[Pittsburgh Dispatch. 

One of the highest structures in this section is the hot blast smoke stack 
being erected atthe Sharon Iron Works by Witherow & Co., of New Castle. 
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On a deep, solid foundation of brick, stone and mortar, an immense tube, | deal whereby the immense plant of the Michigan Stove Co., of Detroit, will 
probably fifteen feet in diameter at its base, rises one hundred and fifty feet, | pass into the hands of an English syndicate, for whom Mr. Corbin is agent. 
and dwarfs all surrounding stacks and buildings, including the blast furnace | In one week recently the output of the blast furnace of the Warwick Iron 
stacks. Workmen are putting the finishing touches on the iron work of this | Co., at Pottstown, Pa., amounted to 814% tons of iron, the largest product for 
industrial monolith and are working on the apex, in mid-air, where they | a single day being 124 tons. This is considered to be an extraordinary output 
obtain a splendid panoramic view of Sharon, Sharpsville, Middlesex and rural for an anthracite furnace measuring only 16x70 feet. 

forest, field and stream. Near the top, encircling the gigantic shaft, swells out | Pine Grove furnace (charcoal), S. R. Still, superintendent, Pine Grove Fur- 
a slight protuberance, like a ruff about a lady’s neck, and a few feet further up nace, Pa., has eclipsed its former record, the daily average product for the week 
the rim of the apex opens like that of a vase. The stack stands alone, unsup- | ending November 29 being 21% tons of car-wheel iron, without the use of 
ported by guy strands. A scaffolding is erected in the interior of it and itis | scrap. The oven and boilers are heated by gases from the furnace, no coal 
to be lined with brick. It will furnish the draft for three large Whitwell ovens | being employed for raising steam. 





which are being erected near it.—[Sharon (Pa.) Herald. The engine sales reported by the Westinghouse Machine Co. have reached 
high-water mark during the month of October, 1889. They are the largest in 
Fires and Accidents:— the company’s history, and are as follows: 35 Junior engines, 1,095 horse- 


The Genesee Foundry Co.’s buildings in Rochester, N. Y., were burned | POWEr,; 32 Standard engines, 1,395 horse-power ; 43 Compound engines, 3,545 
the 25th ult. The loss is about $50,000, principally on patterns. horse-power ; total, 110 engines, aggregating 6,035 horse-power. 

By an explosion of cinder and slag at the Sligo rolling mills, Pittsburgh, The Campbell Printing Press & Manufacturing Co., No. 325 Dearborn St. 
December 5, three workmen were badly burned. The explosion was caused | Chicago, inform us that their Boynton’s adjustable alligator wrench, which 
by water coming in contact with the hot slag. The damage to the mill was | they manufacture, is taking well with consumers, who find it quick, handy of 
slight. adjustment and invaluable for work in close coils and corners which cannot 

The main building of the Hecla Iron Works, bounded by North Tenth, readily be reached. They add that orders and inquiries are being received 
Eleventh and Berry streets, in the Eastern District of Brooklyn, was destroyed | ©V€TY day from all parts of the country, and the prospective outlook is very 
by fire November 25. The works are owned by N. Poulson, M. Eger and B. E. satisfactory. 


J. Ells, and are valued at about $200,000. The estimated loss is nearly covered In the case of the Thorn Wire Hedge Co., of Chicago, against the Wash- 
by $100,000 insurance. burn & Moen Manufacturing Co., for $400,000 damages, Judge Gresham, in the 


pipe resting against the girder of the stock-building at Hooven’s Pipe Mills | want of equity as to all its claims, holding that the Washburn & Moen Co. had 
caused the girder to snap off to-day, and tons of the heavy tubes went crash- fulfilled its contracts to the letter with the Thorn Wire Hedge Co., and owed 
ing against the end of the brick structure, leveling it to the ground, together | that company nothing. This isa complete vindication of the course pursued 
with a portion of the side wall, so completely wrecking the building that | by the Washburn & Moen Manufacturing Co. in this case, which has been more 
it will have to be demolished entirely. About thirty tons of pipe, together | than a year in preparation, and has been watched by the barbed wire manu- 
with bricks and mortar, lie in a heap along the railroad. Four men at work | facturers of the country with great interest. 

in the building narrowly escaped with their lives. 





Holiday Excursions. 

Holiday excursion tickets, at low round trip rates, will be sold from all 
ticket offices of the Pennsylvania Lines West of Pitttburgh on December 24th, 
25th, 31st, 1889, and January Ist, 1890. yood going on date of sale and returning 
until January 3d, 18go. 





General Industrial Notes:— 
The plantof the Johnson Co., at Johnstown, Pa., which has heretofore been 
operated exclusively with natural gas, is now operated in part with petroleum. 
The Besmseer steel works, of the Cleveland Rolling Mill Co., are working 
o its full capacity three turns, and one furnace at the old Seimens-Martin Holiday Rates. 
works is working single turn. The Nickel Plate will sell tickets at reduced rates between all stations 
The Spiral Weld Tube Co., of East Orange, N. J., are now considerably | commencing Monday, December 22, 1889, to January 1, 1890. Good returning 


more than doubling their mill capacity. They have under contract for | on any train to and including January 3, 1890. Inquire of nearest agent. 
delivery before February 1 machines which will turn out 7,150 feet per day. 


It is said that Edwin A. Corbin, a Chicago attorney, has about completed a NICKEL PLATE Holiday Excursion Rates all along the line. 


FOR RAILROAD NIGHT WORK! 


Wreck Clearing, Track Laying, Bridge Building, 
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SELF 
CONTAINED 
EASILY 
CLEANED 
NO SPRAY 


Repairs, Construction and Maintenance enerally, 


—ALSO FOR— 


Wayside Station Lighting, Loading, Etc. 


(The “ Wells Light” is also largely used by Contractors, 
Engineers, Etc.) 


Self-Contained, Portable Light 
From Oil up to 2,000 Candles. 
Unaffected by Weather! 

No Plant Wanted! 

Always Ready! 


USED IN ENCLAND 
on M. R. L. & N. W. R., 


G.N.R.,G. E.R., N. E. R., Ete. 


2,000 SOLD IN 4 MONTHS. 


SPECIAL SIZE FOR WRECK CLEARING 
combining extreme portability and lightness with great power 
of flame. No toolcar should be without some of these lights which 
can be started immediately on arrival at a wreck and easily carried 
to any desired position by two men. 

THE LIGHT IS PRODUCED FROM 150° KEROSENE OIL which is generated 
into and burned as vapor. It is raised to the burner by pneumatic pressure 
which is maintained in the tank by a few strokes of the hand pump every three 
or four hours. 

It requires but little attention, will stand any weather, is economical in consumption of 
oil and throws no hard shadows, the light being soft and diffused and coming from a 
flame of large area. Oil can be pumped into the lamp without stopping the light, so that 
it is continuous. 


KEEGAN & HALPIN, wew york. ““Swancea” 
5 NEW YORK. anted 
Sole Manufacturers for the U. S. A. AS AGENTS. 
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FACTS 401 CREDITS 


It has been the practice of the General Merchantile Agencies to base credit ratings upon the amount of capital employed, 
almost, it may be said, in a fixed proportion—a firm possessing large capital receiving a correspondingly high credit rating, while 
on the contrary, those having limited capital (if rated at all) are reported as having /¢miz/ed or no credit whatever. 

This sy: tem is unquestionably false, as affording an unjust discrimination against that class of business men who, while 
having small capital, are possessed of such business sagacity as always to employ their capital with prudence and safety, thereby 
giving assurance of their continued solvency. On the other hand, many firms that have large capital are so deficient in business 
qualifications as to be entitled to mo credit whatever—and in addition, experience daily demonstrates that, owing to their greater 
tendency to extension and extravagance, as well as an undue confidence in the stability of their credit, their failures are more fre- 
quent and disastrous than those of their more conservative or more cautious neighbors. Sound judgment and prudent manage- 
ment, coupled with good character, habits and economy, appear, therefore, to be of more value in determining credit than the 
amount of capital employed; as these qualifications, added to promptness of payment, are unquestionable evidences of sound 
judgment and prudent management, they are adopted as the basis of credit ratings in Ealy’s‘‘ Blue Book.’’ The facts upon which 
credit must rest are presented in Ealy’s ‘“‘ Blue Book,” leaving to individual judgment the natural deductions. 

The object and aim of Ealy’s Agency is to afford toits members more perfect protection against loss than has heretofore existed. 
Ist. By preventing undue extension of credits. 2d. By repressing to its proper limits the credit of incapable, dishonest and irre- 
sponsible dealers. 3d. By giving timely warning of impending weakness of parties hitherto considered sound. 4th. By obtaining 
prompt, reliable and accurate information as to character, habits and responsibility of dealers. 5th. By supplying its subscribers 
with a reliable REFERENCE BOOK OF CREDITS esfectally adapted to their trade. 

The John W. Ealy Co. have expended over $500,000 in perfecting this work, have special reporters in each city, town and 
village, whose duties are to write up the character. habits, business ability and financial worth of dealers, and to keep this Ageecy 
promptly advised regarding business changes, embarrassments, judgments, assignments, or anything likely to affect the credit or 
commercial standing of dealers in their respective towns. 

This Agency publishes the ‘‘ BLUE BOOK ’’—A REFERENCE BOOK OF CREDIT, containing the names, with capital and 
credit ratings, of over 350,000 dealers in HARDWARE, STOVES, PLUMBERS, STEAM AND GAS FITTERS, IRON, BRASS AND METAL 
WORKERS, Metals, Iron, Steel, Machinists, Agricultural Implements and General Country Stores. Do not subscribe for any agency 
book until you have first examined Ealy’s ‘‘ Blue Book.”’ It is absolutely the only Agency book published in America giving a 
condensed, classified list of names of dealers in the above mentioned lines of trade. We will take pleasure in sending a copy of 
our “‘ Blue Book” for inspection, free of all express charges, to any responsible manufacturer or jobber. Terms of subscription 
made known on application at either of our offices —-THE JOHN W. EALY COMPANY. 94 LaSalle Street, Chicago. 19 Milk Street, 
Boston. 280 Broadway, New York. 408 Olive Street, St. Louis. 106 Third Avenue, Pittsburgh. 








FREE FUEL! FREE LIGMT! 


' FREE MANUFACTURING SITES! 





At Muncie, Ind. 





THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light'expense by locating at Muncie. 


Railroad center. Cheap freight rates. Oceans of Natural Gas. Plenty 
of water. In the last eighteen months twenty new 
manufactories have located here. 


E*or full particulars address 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 
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A FULL LINE--LOW PRICES. 
Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


"SEATON HEADER” 


This cut represents our 


Bolt and Rivet Header, 


BRIDGE, SHIP AND CAi = UILDERS 


RAILROAD SHOPS, ETC. 


We also build Headers for other Special 
Work, such as 


Machine, Carriage and Track Bolts and Rivets, 
Also an Upsetter for Bridge Work. Cata- 


logue, Prices and References sent 
on Application. 


Seaton Mfg. Co., 


CLEVELAND, O. 











PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. @@ Telephone 2260. 


119 Water St. - CLEVELAND O. 


The “Boss” Drop Hangers, 


BECAUSE—_—— 









s kept on 
s made 





DESICN is approved by all practical men. 

STRENCTH is ample where principal strains are. 

DRIP CUPS are lifted free with:ut spilling any oil. 
ADJUSTING SCREWS are made a good fit. 

BOXES are easy to fit up and will not throw oil. 

BOLT SLOTS are long enough for good adjustment. 
SIZES are marked on every casting. 


ADJUSTABLE. 
hand, and shipment 
on shvrt notice 


A full stock of Hanger 








Special Prices ta the trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., cindinnate Sino. 


ALSO MACHINE-MADE PULLEY CASTINGS. 





Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. == == 


$80 will buy the best No. 1 band saw in th 
world 





Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and | , . 
giving detailed description for making moulds $100 will buy our new No. 2 band saw. 
requiring skill and experience. $185 will buy our new patent band re-saw- 

Also containing a practical treatise upon the ~ machine. = “Pea 
construction of cranes and cupolas, and the 100 will buy the best No.1 automatic i 
melting of iron and scrap steel in iron | 84Wing machine. Weatherboarding attach- 
foundries. Either of the above books will be = snciuced, and eae 3 inch rip saw. 

- hy mail. nostace naid. $2.c0. bs 125 our new No. 2 complete as above. 
sent by mail, postage paid, $2.50. Address For furthe: particulars address 
CLEVELAND PRINTING AND PUBLISHING CO., STANDARD MFC. CO 

. Le 


118-140 Main St., Edinburg, Ind. 





CLEVELAND, OHIO. 
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OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, I LL.U.S.A. 


PERFORATED TIN. PERFORATED BRASS. 


The Improved “Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Qil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


~——WHEBLOGK & CRICHTON, 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 








SOLE AGENTS, 
168 Washington St., Chicago, Ill. 





Bovnton’s Adjustable 
Alligator Wrench. 






Quick and handy in adjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 3:5 Dearborn St., Chicago. 





WOODS 


> Wh 


a Improved Screw Cutting 
TE FOOT AND POWER 

mr $175. | | Drill Presses, Shapers, Band, Circular and Scroll 

i Saws. Machinists’ Tools and Supplies. Lathes 















on trial. Catalogue mailed on application. 





164 West Second St., CINCINNATI. 0. 
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ELECTRIC 
Gasoline «x Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for’ Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








fleating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&@-Send for catalogue and discounts. 





-—— THE -—— 


Detroit - Sight-Feed 
LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronounced the best 
by more than 40,000 
Users. 
o Simple in operation and 
always reliable. 
mi A lubricator sent on 30 
mB days’ trial to responsi- 
fr ble rsons. 

“*T would not take five 
times the cost of my 
* Lubricator ifI could not 
get another,” is the 
z statement often made 

-* by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 











ESTABLISHED 13854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 


Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S.A. 











CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
will not im- 
part the Flavor 
/ of previously Cooked Food; Easily 
= kept clean. 

BETTER THAN ENAMEL, 


Because They Will Not Scale. 


Enterprise Feed Grinder. 


The only mill that will mix 
and grind small grain with ear- 
corn and grind both successfully 
at the same time. 








The Grinding plates are of new 
design and made of special hard 
metal. Being reversible they will 
last longer than on other mills. 

We were awarded (gold medal) 
the highest honors on the Enterprise 
mill at the late Paris Exposition. 





Write for circulars and prices. 
Address 


ENTERPRISE MANUF’G CO., 


49 Main street, Columbiana, Ohio. 


THE BOSS 


TWO SPEED 
Boring Machine. 








NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co.., 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE TRADE. 


82 Write for Circulars and Price List. 











JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer. 


Made ins sizes. 15 tb. to 250 fh. Ram. 
Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 
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KY ONY TAX ’ 
1S) 


ives its readers literature of lasting inter- 





Q).est and value. it is fully and beautifully ¢ 
KOOOG) illustrated and has already gained a more] | 
than national, circulation ‘exceeding’ 125.000 | 
copies monthly, @ 7H & A HA HaA 


‘PRICE 25 CENTS A NUMBER: $3.°° A YEAR 
Y ca ee) en ee eS 
with /essPs. 
iCharles Scribner’s Sons the Publishers enable us 
‘to offer SCRIBNER'’S MAGAZINE with the 


IRON TRADE REVIEW ~~ 


To New Subscribers at the low combination rate of $4.50 for both. Send your order now. 
Subscriptions may begin at anytime. Address, 




















THE CLEVELAND PRINTING & PUBLISHING CO., CLEVELAND, O. 


Williams, White 
&Cco., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 
=> Punch and Shears, 


THE IMPROVED 


Justice Sorine Hammer. 
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Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 


| Admits fresh air without exposure to draught. 











] I 

It is just the the thing for public and private 
offices, bed-rooms,*chool-rooms, sewing-rooms 
lecture-rooms, factorie.-, etc. 

It purifies the air, preventing colds, head- 
aches and drowsiness. 

No water cure establishment, sanitarium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admi ted in so many 


oe ee 





| sections is easily warmed before turning to 


descend to the floor, and is readily diffused. 
The effect is heightened by the action at cen- 
ter of window. 
A season’s trial of it will charm you and you 
will agree with all,who are familiar with it, 
that it is by far the simplest, best and cheap- 


| est ventilator ever presented tothe public and 


is within easy reach of all 
Agents and canvassers wanted everywhere. 
For illustrated ci:cular or information, ad- 
dress 


THEODORE BURY, 


626 EucLid Ave., Cleveland, 0. 








Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 





Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
sey Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


o. b. cars, four months): 
; No. 1 Foundry, $19 30; No. 2 
Foundry, $18 30; No. 1 Gray Forge, red short, 
$17 80; No. 2 Gray Forge, neutral, $17 30; No 
1 American Scotch, $19 No. 2 Anierican 
Scotch, $18 30 


CLEVELAND (ff. 
Bessemer, $23 30 


30 ; 


CHICAGO (reported by Messrs. Rogers, Brown 


& Co.):S uthern Coke No. 1. Foundry 0 00 
@oo oo; Southern Coke No. 2 Foundry, $19 50 
00 00; Southern Coke No 3 Foundry, $19 co 
@oo 00; Ohio Silveries No. 1, $19 25@20 00 
Ohio Silveries No. 2, $1825@ 1900; Ohio 
Strong Softeners No. 1, $19 25(@20 00 Ohio 
Strong Softeners No. 2, $18 2;@tg«o; Lake 


Nos. 1 to 6, $21 50@22 00; 
Tennessee Charcoal No. 1, $ 0 00@21 00; 
Tennessee Charcoal No. 2, $i9 00/2000; 
Southern Standard Car Wheel, $25 00(#26 00; 
Tennessee Standard Car Wheel, $20 00/20 50 ; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $22 00f@24 00; Old Car 
Wheels, $21 0c @oo 09. 


Supenor Charcoal 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot Blast FounpDRy—Ohio and South- 
ernCoke No. 1, $18 «o@19 00 ; Ohio and Southern 
Coke No. 2, $19 c00@18 50; Ohio and Southern 
Coke No. 3, $1750@18 50; Ohio Soft Stone Coal 
No. 1, $18 00@18 50; Ohio Soft Stone Coal No. 2, 
$17 co@17 50; Hanging Rock Charcoal No. 1, 
$21 00@23 00; Hanging Rock Charcoal No. 2, 
$20 00@22 00; Tennessee and Alabamba Char- 
coal No. 1, $19 co@19 50; Tennessee and Ala- 
bama Charcoal No. 2, $18 00@1850. FORGE— 
Strong Neutral Coke, $17 00@17 50; Mottled 
Neutral Coke, $16 00@16s0; Cold Short Coke, 
$16 50@17 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $2300@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@24 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 25@1875; Southern Coke 
No. 2 Foundry (new classification), $17 75@ 
1825; Southern Coke No. 3 Foundry (new 
classification), $17 25@17 75; Grey _ Forge, 
$16 75@17 25; White and Mottled, different 
grades, $15 50@1650; Silver Grey, different 
grades, $16 25@17 25; Southern Charcoal No. | 
Foundry, $18 50@19 50; Southern Charcoal No. 
1 Mill, $17 00@17 50; Southern Car Wheel, 
Standard brands, $23 so@2450; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 50@19 00 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 0@ 
2250; Hanging Rock Cold Blast, $24 00(@26 00; 
Hanging Rock Warm Blast, $00 oo@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hor BLAast FounpRY—Southern coke No. 1, 
$19 co@19 so; Southern coke No. 2, $18 75§@19 00; 
Southern coke No. 3, $18 co@:8 75 ; Mahoning 
Valley (Lake ore mixtures), $20 00@00 00; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No 2, $18 co@1850; Missouri 
charcoal, No. 1, $18 50@2200; Missouri char- 
coal,No. 2, $19 oo@19 50 FORGE—Neutral coke, 
$17 50@18 50; Cold short, $:675@17c0; Mot- 
tled, $15 so@1600. CAR WHEEL AND MALLE- 
APLE—Southern (standard brands), $23 50@ 
2425; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $00 oo@19 50; Southern 
Coke No. 2, foo oo@19 00 ; Southern Coke No. < 
$oo o0o@158 50; Southern Grey Forge, $00 00@ 
1800; Southern Charcoal No.1, $19 co@Ig 50 ; 
Southern Charcoal No. 2, $18 50@19 00 ; Missouri 
Charcoal No. 1, $00 c0@19 50; Missouri Charcoal 
No. 2, $00 oo@190a; Ohio Softeners, $19 50@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $22 50@23 00; Southern, $20 00@ 
2450. CONNELLSVILLE COKE—East St. Louis, 
$5 25; St. Louis, $5 40. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 70@20 20; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 70 
@19 20; Niagara No. 1, $19 75@oo 00 ; Niagara 
No, 2, $18 75@oo 00; Niagara No. 3, $17 75 @00 00; 
Ohio Softener No. 1, $19 75@co 00; Ohio Sofener 
No. 2, $18 75@oo 00; Lake Superior Charcoal, 
$21 50@22 so; Tennessee Charcoal, $22 o0@o00 00: 
Southern Softener No. 1, $20 0o@oo0 00; South- 
ern Softener No. 2, $19 25@oo 00; Alabama Car 
Wheel, $26 oo@oo 00 ; Hanging Rock Charcoal, 
$24 50@o0 oo. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake papers Charcoal, all Numbers, 
$21 0o@21 50; Lake Superior Charcoal, Bessemer, 
$21 00@22 00; Lake Superior Coke, Be-semer, 
$22 50@22 75; Lake Superior Coke, all Ore, 
$20 0o@21 00; Lake Superior Coke, Cinder 
Mixed, $18 25@1875; Standard Ohio Black 
Band, $2000@21 00; Southern No. 1, $18 25@ 
1850; Southern Gray Forge, $16 25@I16 50; 
Southern Silvery, $16 50@17 00; Jackson County 
(Ohio) Silvery, $19 25@19 75 ; Old Wheels, $19 00 
@19 75; Old Iron Rails, 25 co@2s5 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 50@2000; No. 2 Foundry, 
$18 50@19 00 ; Grey Forge, $18 00@18 25; White 
and Mottled, $16 50@17 00; Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal $25 00 
@28 50; Bessemer, $23 00@23 50. . 


" 





MERCHANT IRON AND STEEL. 
Flat Bar. 


1% to4 by K% to rinch 
4% to 6 by % tor inch 
1% to6 by 1% to 2inch 
1% & 1% by % to % inch 
we f G&S ECE eS eee 2 
Ma, % and % by % to H% inch......... week cee 


Round and Square. 





4 ee een cere ee 
2 to 2% inch : 

2% to 3% inch 
3% to 4inch... 
4% to 4% inch pan sia 
Re nies ova crecniandetecsicangnhepeuseeuesinnsaanel 





7g to 1% inch 



























Sg to % inch..... 
| SERRE MONEE. 
Di scvsh pa ecaces cgletorscned heat casveloveesi acest 
Half Oval and Half Round. 
RO Scien 0cicssspsevasestewenstavsadantenrveneseeel 
Uy GO ees .. 
% to % inch.... 
OD -cnihousenbebbnakenedeusbintdortensadiaatee ween 
Heavy Band. 

1% to 6 by & and 5-16 inch...............sscseseeeees 215 
1 to1% by K and 5-16 inch... 25 
% to &% by \& and 5-16 inch... 45 
to % by & and 5-16 inch..................ccceeeee 95 
Hoops. 

14% to 4, Nos. 13 to Is.... --2 80 
FEE SO By Pes BO GO Biivnces vaccivcuserincsigeetsocesessae 2 90 
6S i ere pores --3 00 
236 60.3, NO. 20..0.0..0scccee 3 10 
1% to 2, No. 21 +3 20 
136 00:8; NO. 22..c.ccccrcccccccccocccccoccsecssccoscscoseosees 3 30 
15-16, 1 and 1%, Nos. 13 to 15... +3 00 
15-16, 1 and 1%, Nos. 16 to 18...... 3 10 
15-16, 1 and 1%, Nos. 19 and 20... <% 23 
15-16, rand 1%, No. 21..... ovne 30 
15-16, rand 1%, No. 22..... — 
By ROO s US CO EG i orccnerasccss ences coved 20 
Fe, NOS. 16 tO I8.....cccc.ceee-coesceveees +12 30 
i ne, SO NRE TD A. scncuepsbele nmsnesmonmenneendi cel 2 40 
Bey BAO. Bl vececcececsocevecccvesesosccsencnese +1003 §0 
NE Mi coicacconensaussaucestevadessaces eee3 69 
¥9-26, NOG. £3 £0. BS .000000 000805. 100 e+ee3 40 
59-36, NOB. 16 80 26.....05-cc0sc000- ee 
13-16, Nos. 19 and 20..........+++ «+3 60 
BOG, BNO... BB davesccnsscsssvcevenscecace com 7O 
13-16, NO. 22.....-cceccssresseeosseeees +43 80 
%, Nos. 13 to 15.. ~<a SO 
Bh ~ NOB. 16 tO IB........ccccrscoccccccccccscescccesenceees 3 60 
%, Nos. 19and 20... ee 
Ss IE vanciccwabavestesiecnaeeb en e123, 80 
Bg I OR nada vgonines ofsnstaxensveneanconnsens ovee3 QO 
11-16, Nos. 13 to I§.. eee3 70 
11-16, Nos. 16 to 18.... ooeZ tO 
EI-16, OG. FO MME BD.....0cccsncsaroceess +2023 QO 
WRI ne WE aoencocere ions «+4 00 
E-56, NO. 22........- eee IO 
ig EMI, BO OO TE occccusndncestoosaces sastonsnesbavsvesecses 4 20 
kn NN, |UD SIN ova. dou avcccenakssuqeneeusans «+4 09 
i ER: ROMEIEL BO so neccinsvecciecescvegets sesh 2D 
ge ES, eS ana 20 
8 Se Se +04 40 
WS Us irc cncintwntsccencecchateiunahabeunech sis seaenessaien 4 50 
Light Band. 

Re i Fi ir acca cccectenencicncnses second 2 40 
1% to 6 by NOS. 11 and 12........0...ceeeeeeee as 50 
1 to 1% by % to 3-16 in....... 8 
I to 13% by Nos. 11 and 12..... -+2 60 
% and 13-16 by % to 3-16 in..... «02 £0 
% and 13-16 by Nos. 11 and 12... +++2 90 
WE DIG TITS WY BG C0 B-1G 1G ecccs cvececccsecesaseces 3 10 
¥% and 11-16 by Nos. 11 and 12............0000 see% 30 
¥ and 9-16 by &% to 3-16 in. ............. +++3 40 
3% and 9-16 by Nos. 11 and 12.... aot An 
Se UF MR ERD BEG A8E nc cnasescoscansasnsnce +63 65 
Oe Me BR, BE EEE EO on cacesstseanseansucacencdccasesetans 3 75 
Wagon Sox Iron. 

% inch, beveled edge, by Nos. 11 and 12...... 2 80 
% inch, a ep - 13 and 14. ....3 05 
¥% inch, ae 7 11 and 12...... 3 05 
¥% inch, ” a i 13 and 14...... re 


Sheet Iron. 





Iron Boiler Plates. 





Tank, ¥ inch and heavier +2 60 
C No. 1, ni - sen «2 85 
CHNo.1 “ . =0% 20 
CH Flange, “ sa +3 85 
Extra Flange, si oss 35 
Solid Fire Box “ 5 10 






RUIN yccn sa chiadehcon sneak seaacsaaavadenaa eaavcahecansecacard 2 80 
WREE cis xandscnndbiinsndasteanakadn onmassuaanbnanions 3 20 
PENI s scupeabeasaasnsedtasetooce +3 50 
Marine Flange........... «+3 9O 
a a a ea FD 4 60 


96 to 1o0 in. wide........ 
100 to 104 in. wide.... tenance 
SOG OO CNG TOs Waiasnawicascscitscscasccsssensiatecks 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ibs 


I to2in. inclusive 
g16to%¥%in “ 


% to 11-16and 4% 
¥% to 6in 
% 

6 











CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





“Bessemer and O. H. Steel. 



















ct. b 
..base price, 02% 
7 02% 
“ 03% 
" 02% 

“ 03 

Cutter Shoes, tapered and burr. < 03 

English Tool Steel. 
I tin sedictziatiatiacchaycentidesceen enasubinsasecawsisease 16c 
Hobson's ‘‘ Best ”’ inosine 
oe TRENT" Ucacansvantea upvaeandoneosesouceeasena 36c 
Burden Boiler Rivets. 

%, %, 11-16 and ¥% inches diameter............... 4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 
No. 1 R. R. wrought scrap..... .-$20 50 
No. 1 wrought scrap............. « I9 00 
No. 1 Machine cast scrap... + 13 00 
Pipes and Flues (clean)....... «= 23 00 
ye eee aeanaseiouavnchila 24 00 
NE I deco d cetatecandcupces avapamncseodnes 14 50 
Wrought turning (free from cast) 13 00 
NE fais cacacsscasandewsisicens -c0tie 9 co 
Uncut wrought iron boilers......... . 12 00 
BEBE? WGILET TIRCOS....6...ccccccoessescscoese 13 00 
ae 50 


Pipes and flues (Clean)... 
Tank iron 


Hoop and band iron............. 9 50 
ng 8 00 
Wrought drillings......... ... II 00 
SR ee ee eS 50 
ne SIN I os ssc cinsicvnccndeocepabuanstcconscanens 24 00 
NINN: SUI 65 cs 2 snc cn secuncasceosteivecseneonse as 18 oo 
I NN cig oe 5 oc cnkins Kunaashanosasoeuand 17 00 
EE SI occa skes chacceesdedekvecss canstoacacesves ®D 10 
No. 1H. red Brass... Sas dan neeeanawaeds II 
Heavy yellow brass.. 8% 
EARN POUOW BIRR x05 ccsccensccessaeges 6 
IEE NINO ccinanspnsisscdcescnvaeccndscnatess 

LE a, ane aie 

TN MI vniccatecececrscccsascsnasestenidceeeneoe 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


irom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK, 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


rromn Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & CO., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 








Pickands, Mather & Co., 
IRON ORE 


— AND— 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 


Irons for steel purposes. 
Room 57, Grand Arcade, Cleveland, O. 

















BALANCED BARROWS 


AUTOMATIC DUMP. 
RS 





G. C. McNEIL, Akron, Ohio. 


Send for illustrated ¢ reular. 


H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 

LINDEN STEEL CoO., L’t’d. Steel Plate, 
Cold Condensed Shafting and Bar Steel of 
all kinds. 

COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 
CLEVELAND, OHIO. 








E. C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron 


Cleveland, Ohio. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 


Garvin Machine Co, 





S 





‘sayiey ‘sjoo 


Zuyyjru ‘sasueld 


19p100} Zutinzo"jnuew yospury [[e105s]00}3 petoad 
S12410OM VOM PuE S]SIUIYIEUT JO SI9INOENUEP 


‘s|[up pue souryoew 


UNIVERSAL MILLING MACHINE, 
Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts. NEW YORK. 





























‘Tue Iron Trapp ReEviEew. 
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MACHINERY SUPPLY MARKET. 








Anvils. 

REVETACB Gi 600s sdavenssysonnvetancerteocsnstecoterensel Am 
PRE soy osscesncsoneieeuatbaniaierersssesdntamenreel . % 
Bellows, 

Hill’s.... ..dis 40 

Blacksmiths’ Bullock’s.... dis 50&10 

EMO criss. geadssvstineves gesetanss steers dis 4 08 10 

RG vcceciviacssessbenteeiataevetionms necseseat dis 40&10@50 

Belting. 

Boston Belting Co’ s standard..... .dis 7o@70& 5 

extra........ dis 60&5@6o&10 

“ “ “ best dis 55 
HGyt’s Short LAD. .cccocesesucecsasesesquessensiseved dis 45 


Cleveland Rubber Co. extra standard dis 6081 


ht Double... 
Standard, oak tanned.. dis 
Alexander Brothers’ pure oak tanned.. 
Blowers and Exhausters. 
Bs Fh; BERRIES ies snicde vavcseciutncinrmeieers dis 20 
Boston Blower Co..,......cccccccccscsocccorsecseccoced dis 35 
MOUGSEAO opa6vi Ziccve <ocesaGclntsksccansadeyebabenaeleccsovegs dis 35 





i 


ee 
$8 gross 12@12 7 










Independent. .........ceeseersereeseeres 
- Little Grant Drill 
Horton’s Universal & Ind 
National Combination “aon 
Sweetland 
Skinner “ 
wis Inde 
Almond Dril 
Morse = 
er en 


Cutters and Reamers. 





see eereeeeeeeeeeesecesaseeses 


Perret iri tr 








TING osc space cee vecees povebecees pepe dis 10@15 

Pratt & Whitney............. eeceese «dis 10@15 

SULAMGRLG ........ -cacocassecssccoonctsssscnvveroccesoced dis 10@15 

Brown & Sharpe, Milling Cutters... avesicsann dis 15 
Gear Cutters............0....di8 15 
Crowbars. 

CE a isd vic isk capecstsensmeiiocivaieseritesasume ae bi) 

TOM, Steel Polls. ..ccccesscecccorsescoceseecs soe BH DZ 

Drill and Drill Stocks. 


Sere Grails chasse ninrasetsicenss depieeeniveans dis 50&10 
- Taper and Straight shank to 


dis 50&10 
Morse i Taper and Straight shank Larger 
CERAM FIG” cococcocccccvesccecoccccvscccocns ccs cncvecccoued 
Drill porkesia kspasniaenNoeeeee 
DURMAOI caccccessesisevesace 
pe OY, eee 
Maneer’s bench 
MDOT Ss TIE. 4 Biss onan sxasuensscanteswescecnne 


Emery. 








Io ¢c 7%C 
Emery Cloth and Paper. 
Dardes 4 Adamson & Co.........cecceseesseees dis 40@46 
H. H. Barton dis 40@46 








PEPORE cc occcacconssoubinnsvhstestekesspavesatonscneal 
Norton’s......... 


Union Stone... 
Sterling 
Lio a ovccascnsenssscenonea 
GIIICEEE «<< cc ccouca chess auapueapunabanseeenhcananel d 
Northampton 
PSHVBEA] .00.c.crcccescccccesecesccecnssccesees eons 
MIN ocasi ns cashaacnn; cconeneraiagnessiocahabianiantal 


Files. 
Nicholson ech cghdenea tanmianeaalmnal 
) 


sete eeeeneesenees 


Rearney & A pammmmmueae 
Black Siemens. 
Arcade.. seeeneeae 


Hammers, 


oh WIT... 2s centaavceeseasshcdabhas cinamsatnaneeeatonans dis 40 

Atha new list, Jan. 15, 1887. reg 

Heavy hammers and oo) en “under 5 ‘Ds. 1 
over 5 Is 14¢, new list. 


Jack Screws, 

Tilinois Bolt Co. Wet .......scrreccsecscccsessseconced dis 70 
Nuts and Washers. 

Size of bolt inches x Ss 5-16 % %*%%M 


5% 4 4% { 
15% 1M ede 


5 ae, § 


9 
In lots less than m. Ibs, 8 hb add & 
boxes add rc to list. 


Nails ate 


Oilers. 
isis OM IEE... snincncniasacsibaonsachaacmensenonneuiil dis 60 


BraSS ONG COPPC.....0.ccrcccccocccossecccoroscocees dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, $4.00; 
NO. 3, $4.40 P AOZ........cceereseereeees dis 10@10&10 


oe Steam. 


Boston Beltin 
American Pac 
Russia oe 
Italian Packing 
Plumbago Piston 
Morrison’s ‘“ 
Square Flax ‘“ 
Sheet Rubber... 
Excelsior kubber... 




















Picks. 
Railroads, 5 ee eee rey on dis 60 
eos osceececcocce srseeesesereehl3 Gis 60 
Pulleys. 
Iron Pulleys, Walker LSt..............cccse000 dis 45 
Medart Pulleys Sabepikikes uropenvie’ dis 55 
Split Wood Pulleys 
Rivets. 
Iron, Thousand, list November 17, = 
geaeeneeeial 8 50 
Iron, Ordinary, Cooper’s Block and Carriage 
CERI OURMMOOT BF cc ccvecersscccvcccscesesieqcnecnesess dis 50 
Copper. dis 50@50&10 
Rope. 
Manilla, % inch and OVEf..........cccccseseee z Dis 
Sisal, % inch and OVE ..........ccsseccesssseees bi3 
Sand Paper. 
Bi ip A riciviiunsnkcesmresecacetion seinteed dis 10 
| 4 Saree dis 49@40&10 
New England PURt...ccserses weectioved dis 10 
Barton’s Garnet is 20 












































Saw Swages Disston’s...... = rd 
Atkine’ Cictlar Saw .o.......ccccoscccccavcce sessed 
ee Mill, ay and Drag Saws. _ po to 
“ WOU BGs Aesece caveenenknvissised dis 40&10 
” Silver Steei Diamond 
Cross-cut Saws.............. dis 7oc per ft 
he Dexter Cross-cuts............ i soc 
be DT” eee ee s3o0c ‘“‘ 
me Tuttle Tooth Cross-cuts. ais = * 
bb One-man Cross-cuts......... dis 32c “ 
INO. 5 ERARGIOR .. .occccecssscecsnsvcnseved dis age per pair 
No. 6 - dis 16c 
Excelsior Saw Tools........c..ccccccss cesses $6 per doz 
Perfection we peees cosmo BS Hy 
Detroit Saw Works, Circular... cccccseceees dis 50 
PUR taste Neacyisaccgscived dis 25 
- = a $s ORE dis 45 
Screws. 
Wood Screws—List Jan 27, 1889. 
PORE TO FE a irae chovsndaiccdcdstnecse 
TET PE. Bess cccctcscvsicasccinvcstunttancsenneg 
Flat head brass. i 
Round head brass 
Square Cap. .....ccccccccccee eanceotnsskcadenescosesosees dis 65 
Hexagon p 
Set C. H. C. 
Machine, flat head, iron........... 
Machine, round head, iron.... 
Bench and hand— 
et eer 
Coach, patent gimlet point.. 
Shovels and Spades. 
Ames’ list November 1, 1885.......ccsccsesesees 
BND vccticancskasscresesacsies 
Hussey & Binns, railroad... 
Taps. 
Cards, Hand and Nut to 2 in 
Carpenters’ - 4 esaesseed - 50 
Morse " - S . peoieietas s 50 
Pratt & Whitney - “ new list dis 10 
Machine Screw TE pB.....ccccccccccccosscesescccees dis 55 
YE "aE a dis 70 
SEG WOES TABS... occcccccocccepsoccsesesccocscsecoesooed dis 25 
BEE TIONG. BOO vsscesvevesccacccnsevescvessessccsneseses dis 50 
Pulley Taps............ dis 40 
Twine a. RB, 
Ze 12, Flax Twine, ¥ and 4D pete Tee@abe 
No. 18 Ya ond ae se 
No Bali -- 16) 
*Piy Hemp, “eS & % > lls (Spring Twine) rie 
se euraea san’ seuaveuaaneenen 12\c 
ely . % De Batis neeseneqsessssosenecocos 0 1ke 
otton Wrapp ng, 5 Balls to D............... 15s@16c 
Solid Box 
SII TE cc octuspuinesinhatesssenenions 
Premntiss...cccoccesccecseee 
Stephen’s.... 
Barrett’ s......cccccoscccccccceee 
Miller’s Falls. 
NINN ns ocisudcikcahasusssacenoohevebsaeneusanes 
0 SCRE EES 





New List, Jeg. 8, 1884 


Brass ANd COPPET...... «0.0... .crcccccccesSeorenses as 
— and annealed, Nos. 0o@18...dis = 
Nos. 19@26..dis 75 4 
”" Nos. 27@36..dis 73Q75& 5 
aaa Nos. o to 18, market list..dis 70& 5 
alvanized Nos.oto18 “ Ty ccanehaved s 658 
‘aned MABTECRE DIGE. © BO BGicecccccccose oscees dis a] 
RE BORE osc scccunctoncesoncstacnsceseccecesssbennensessoed dis 50 
Tinned Broom Wire...............0+5 dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9........0. ssseeeses dis 75 
Annealed Grape, NOS. 10 tO 14........0..cse0e00 dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 
Wrenches. 
Coe’ © genuine, cash in ten days............. 
eo ge er 
Agricultural edna onesncecnecee sna cenecscncosesconened i 
INTIS ax aséonccnsvscsasocnsnsdoredanceesd dis ss&10,& 3 
Bemis & Call’s Combination ............. 000000 
Donohue’s Engineers............sseeeeeeeeees 


Lamson & Sessions Engineers...............+ 
Billings & Spencer’s Drop weques... 
William’s 

Alligator os as 


TROWBRIDGE 
BOILER 


CLEANER, 


Using no Chemic- 
ce als— meseeng but 
Potatoes. 

Itis no experi- 
ment. It will 
keep your boiler 
and pipes clean. 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of our city. 


H. T. Sackett & Co., Fond du Lac, Wis. 



























Webster, Camp & Lane Machine Co. 





Automatic or Slide’iValve Steam 
Cages, Buckets, Etc. 
134 N. Main’ St., AKRON, OHIO. 


a@Send for Catalogue D. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


‘Endless or Tail 


Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Engines, Sheaves. 


Rope 









BUC 


Fa «ae ie ee ee 8 


CALDWELL PATENT. 


Ill., General Agent. 


New York Office: 51 Cliff St., Hall & Near, Agts. 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
ullClasses of Work. Also Tinning, Galvanizing 
ind Japanning. Also sole manufacturers of 


jeu RRU GAT ED Seamless Steel Buckets. 


k d 
KE | eect STAMPING CO, 


Successors to The Avery Elevator Bucket Co. 
Cleveland, 0., U. S. A. 


H. W. Caldwell, 131 W. Washington st., 


Chicago, 





lidit 


Lubricator 

on, Portable 
and all other — 
engines, pumps, . 
Single Connection. 


for 





Unique Automatic 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, 


describing above, address 


UNIQUE LUBRICATOR CoO., 


Active Agents Wanted. Special inducements 


IMPROVED 


Steam Sight-Feed 





the va- 
of which is acknowledged. 


or Illustrated Pamphlet and Price List fully 





Mansfield, Ohio. 


Lubricator for Station- 


ary Engines. 


offered Dealers and Jobbers. Double Connection. 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAAw Ss. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 


Mention this paper. 





THIS SPACE IS TAKEN BY 


SRarTe & SIL... 





IRO 


MANUFACTURERS OF 


N PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





DIEEL 


GANT! 


FROM 1-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 


N t WORKS: \ OFFICE : 
CHESTER, PA. {407 LIBRARY ST., PHILADELPHIA, PA. 





CLEVELAND 


Castings 
For Machinery and Rolling Mills. 

CAR WHEELS 

All sizes and kinds, with and without Axles. = @ 


Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


Nos. 9, 11 and 13 
Winter Street. 


FOUNDRY. 






| BOWLER & CO. 











Tem IRON “TRADE ReEvIEw. 











W.S. COLLINS, 


171 BRoAowAY (Suite 24), 
ALDEN SPEARE’ S SON & CO., 3 Central WHARF, BOSTON, MASS. 
WM. PICKETT, SON & CO., 170 Laxe Sr., CHicaco, It. 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO., 


5 MAIN STREET, SPRINCFIELD, MASS. 


FORGING, WELDING, BRAZING, “MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 
CHILION JONES, Gananoque, Ontario. 





New YorRK. 
















G. M. SMITH, Los Ancetes, Cac. 
KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, MIcHIGAN. 
n=" SEND FOR CATALOGUES. 














HARDWARE MARKET. 


Augers and Bits. 

ommon augers and WAGE 5 caiebeevnsavecien verses dis 70 

REPENS Ldcasscackencnkabuanhegvecer ete botwens dis 60&5 

Cook’s Douglass Mfg. Co -- Gis 55 

Russell Jennings’ augers and bits..... .--dis 25 
Expansive Bits, Clark’s small, $18; 









ON ee: dis 35@35&5 
RIO AUBETH, LVCD’ ooccnsnssscocsssnenes meses dis 25&10 
Hollow, Augers, Bonney’s Adjust. @__ 

IED ch casidenksd suguyes cheldosite ssstuoenaelinl dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 

cenit escsahauisccass ectheveseuxtecssaaminen’ dis 20&10 
Gimlet bits, common.......... per gross $2 75@3 25 
Standard Bit Stock Drill gcesoconscuee 50% 1085 
NE SONG  csicccdisssvnesscqvivens is 15& (0@15& 1085 

Axes. 
Makers’ and Special Brands— 
I MEMMRELY cc naxqueuesesvaskosnesonesesy Pdox. $6 25@6 75 
SUNIL o as Guaraceateretrinsses aoerte Pdoz. $5 75@é oo 
EE AMEN s vesics svivndnsesessse: sabsccesionssonesensusord $8 25 
Bolts. 
SED 1600 WATTS! DGILD.........000.c0vecreessesscervens dis 70 
Cast iron shutter bolts, etc. dis 70 


Cee TOM CHAID. DOLIS........0 csecccvee secesesed dis 65&10 
Ives’ patent door bolt... . 
Wrought iron barrel bolts 













Wrought iron square bolts....................... dis 70 
Wrought shutter bolts......... .........006 dis 60&10 
Sargent’s list 
Carriage, common, new list ......... dis 7o&10&1 
ER COMMON MOU TEBE. 0-100 rccces nessesescxeoes dis 70 
Carriage and tire, Philadelphia pat- 
tern ap Le, Se ee dis 75&10 
dis 62% 
dis —s 
dis 75&10 
Mode. Mi ukpidhagtinecksenes sdaiesicnetedssentecses dis 75&1 


Buckets, Elevator. 


Wrought brass.............. 
Cast brass, loose joint... 
Cast Iron— 

Fast joint, RCO. < cicsbinnsapel 
Fast joint, broad ~. 
Loose joint........... 
Loose joint, jap 
Loose joint, jap. with acorns.. 









dis 70&10 








LOOSE PiN, ACOTNS........0.0.-esemeeeeeeeer- dis 70&10 
Loose pin, japanned acorns.. .+++--dis 70&10 
Loose pin, acorns, jap. plated tips. eee dis 7o&10 
Wrought steel— ‘ 
Wrought, fast joint, narrow......... dis 7o&10 
Wrought, fast joint, broad.... s+... Gis 70810 
Wrought, loose joint, broad............... dis 70&10 
Table Butts, back flaps, etc.................dis 7o&10 
Regular inside blind....................: dis 70&10 
BMMTIG BEIBECIS DULMG,...0000sc0sseccecnsccesiernes dis 70&10 
INI ool. 05s ads aapatoradasé sansa becebsentos .dis 70&10 
EE SIMD TONESD «ccc ncoughsannaeteabebasntesyahis dis 7o&10 
Chains. 

Trace, 6%-10-2........ ® pair 1.03 

Trace, 6%-10-3........ # pair .92 > 50o&10@so&10&5 
TYACE, 7-10-2.....02..2- ® pair 1.11 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis soe Dey 


Galvanized Pump Chain........ ........0000 3B bs 4% @E 

SE RIEMMEME. MMII, cccasseansaseoeasecsinces .dis 7SAb7eks 

CTE. TRUBOR, oc ccsncececsnacaccocssness dis 70@70&5 
Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, ae & 









aot ite 30@30&5 
eseeeee-GlS 40810 
eecesibecneopaccoesneocscsapesenccocsconcocase secsoseownonce” net 
peeve cnenvescoccoocoosscoscosoncsoconsenes net 
Gimlets, 
NE SEEE II oo ccc cccansecces avcnacesiare dis 50&10&5 
MMMEESE CUE, LOOT LEDE..<cerccecescnsedeiorsconcenchoons dis 25 
, ® gross $12, dis 25@25&5 
Gangers. 
Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-Frictiom)............ 20... sseses dis 70 
SINT Sdn cud jasaan oadaatuinavaacauesens dis 408 10408 1085 
IE RR ie Sry tape Pr ae NF dis 40 
Kidder’s...... sseeeseeees seeseeeeis 508 10@60 
Terry’s Patent.........5in., $12; 4in., $10, dis 50&5 
PATAZON...corerererrrrecresercererrserseresesseenteresGS 40810 
I ions cc ccscnannuauudhentapanscanahitad dis 30@30&10 


Horse Nails. 
No.10 9 8 7 6 
Ausable, #Ib..23 24 25 26 28.dis 25&10@25& 10&10 
Putnam, BWD..18 19 20 21 23....-c.coccrccrersecccace dis 15 
Essex...... ssNhepaeapiniswincannenenens dis 25& 10@25& 10& 10 
Horse Shoes. 


Berens, Ot TACtOTY...<ccccesceiccesccis Seoses a) 
R. I. Horshoe Co., Perkins’ Imp. at 
MN acanasnscchsnchsavhs soesanwaneestsnencsnse # keg $4 00 
Mule shoes, at factOry...........ceseesee $B keg $5 00 
Knobs. 


Carriage, japanned........... ® gross Soc dis 60&10 
Base, rubber tip..........cccscreres eoseseeens dis 70&10&5 
Hemacite door knobs, new list.....dis 40&10@50 


| a er dis 65c@68c 
DGOT. POP, TBORMIO ois. 00d geccccesscoesiees dis 75c@78c 
Ee BAO. “SURI s nnn cccak on ccncecnescscctixevads $2 00@2 25 
BOGOF BOF. BiB tBG ccc ck cieccicsseccccsetavnsdenaes $2 00@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
TERED ECTCONG BUG REVO cakeccccdoncssccctcccccicscess dis 60 


Padlocks and padlock keys fin 0 Seeiaheetaan dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 


Bell pulls, genuine bronze.................. dis 60& 10 
Lever bell pulls, genuine bronze........dis 60&10 
Butts’, genuine bronze................ -dis 60&10 
Butts’ bronze plated............... --dis 60&10 
Store door locks and latches.. .-- Gis 60&10 
Se CT NO srinca ans coctigeenaserssannans dis 60&10 
Shutter hinges&flaps, genuine bronze.dis 60&10 











Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine bronze........ doovesssssGle FO 
Shutter knobs. genuine bronze... dis 50 
Shutter bars, genuine bronze...... asesvecees Gis GO 
Sash lifts, genuine bronze..................c0s00 dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze................0+. dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
a ee ea ae dis 33% 


Plaumbs and Levels. 
oh | Se ee Oe dis 70&10@70& 10& 10 
POCO 1EVEIS» 5 ..5..66ccsiserenss dis 70&10@70& 10& 10 
Davis’ inclinoimeters...................scccee dis 10&10 
Pumps. 

Cistern, best makers.. .dis 50&10@00 
Pitcher spout, best makers dis 60& 10@60& 10& 10 
Pitcher spout,cheaper goods dis 70&5@70& 10&5 
‘ Pokes, Animal. 

RON Oe Es Mlerisnkscdvannonccasvossoonvicete ®B doz $6 50 
Bishop’s O K......... ® doz $5 50 
Bishop's Pioneer B doz $3 75 








Bishop’s American $B doz $3 00 

I MIE 5s pacsddne vaccsasnvéstachbshous>saneeuleessdaned dis 65 

BE dis 7o@70&5 
Razors. 

Vs is EY MOE GOD sescsinceeden cas vopitadetbionse’ dis 20 

Wostenholme & Butcher... @£...dis 10 

WTI OS sos dcipacssecsipunsavcecéssesicececte dis $9 50 net 
Scales. 

Hatch, Counter, No. 171.............00++ 8 doz a » 

re eS Re $B dox $6 75 

EI CIC EIB oc cccacoonccnconces scvensanecensad a = 

Vg Ae go | | ne dis 30@30&10 

Scale Beams, List ar jeuente 

EA, Pins wievsevevsenanensrassedeces dis 50& 10@50& 1084 


Screw Dr vers. 
Stanley R. & L. Co.’s Varnished 
MEE IIIR <, sagbento. cescsussesannacnences miaeeiie dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 


Sets interchangeables............... ® doz $18 dis 25 
Squares. 

ROT QIN BION os ivesincencsecscesosseveces : 

BEBCMET TIRE ascc essazieseivnssacesoees 75&10@8o 


Disston’s try square and T Sapa piece a 45&10 
Winterbottom’s try and miter.. dis 30&10 


Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 





dis 72% &10 
Steel carpet tacks all kinds............. dis 72's &10 
Swedes iron carpet tacks, all kinds...dis 75&10 
Swedes UF CAGE. ..5.05cccsccscescccescessss dis 721 &10 
Swedes iron Upholsterers’ tacks.....dis 72! &10 
Tinned Swedes iron tacks.................. dis 75&10 
Tinned Swedes iron Upholsterers’ 

NINN oh cig Seuuatifan scacieimausehus <oi- ees aves onksia dis 75&10 
American iron cut tacks...............604. dis 75&10 
CONSIGN cevennccseseccsccosatancs .-dis 50&10 
Copper finishing and trunk nails......dis 50&10 
SN AN ois conde chiinconsasnsenanee dis so&10 
IIo Secs ttatsnanicsens ceasch veces dis 6-'4&10 
Hungarian nails and miners’ tacks...dis 70&10 
Gimp, and eS ae is 67'4&10 

. tirtned.. dis 774.&10 
Trunk and clout nails.. sescuecencstonMal JOREIO 
Tinned trunk&clout nails...........-...... dis 7o&10 
ME SAMUEL gic nnnstiaesWaceeeessxhs ¢<>oien<cetedbad dis 7o&10 
REI MIE cocacceccncnaassahsenscases ooosssnoeandacd dis 7o&10 
Common and patent brads.................. dis "o&10 


Tinned capped trunk mails....................0 dis 60 


Ea untinySston & Lunt, 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 








B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 

CARS. 
THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 








4&@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 





THE W. BINGHAM HARDWARE (CO., 


146, 148 AND {50 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Hjectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE. Secretary and Treasurer. 


= 
= _— 
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G me. P. BURWELL, Gen'l Agt., 
, Cleveland, O. 
c. is. “BU RWELL, Chief Inspector, 208 Superior 
, Cleveland, O. 
A. > BAITH, Special Agt., 
Cleveland, O. 
R. D. BRIGGS, Special Agt., 
Cleveland, O 
1. Be. WOLCOTT, Special Agt., Akron, O. 


20 Superior 


208 Superior St., 


208 Superior St., 






































STUBS. GROBET & ROTHERY FILES. ETC., ETC 
: a Hulet, Holmes & Co. 
a —— ~ MANUFACTURERS OF THE 
HL CELEBRATED 
_ s 
| Eclipse Folding Clothes Bars, 
a The latest and best Clothes Bars on the niarket. Also manufacturers of 
- Pick Handles from Second Growth Hickory. These Pick Handles are 
—=s5 made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
a ' == lar and price list. HULET, HOLMES & CO., 
= REREA ORTO. 











Wrought Iron Shears, 


For Cutting Iron and Plow Steel. 





This. machine will cut 4 x 5¢ flat 


Iron and 1% in. round or square. 


MANUFACTURED BY 


The Gleveland Hardware’ Co., 


CLEVELAND, OHIO. 
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STEAM YACHTS, 
TUC BOATS, 


Marine Engines and Boilers, 
peller Wheels and Boat 
Machinery. 


Pro- 


Send for free Illustrated Catalogue. 
CHAS. P. WILLARD & CO., 
236 Randolph St., Chicago, Il. 








HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
8 Factory extensive and relia- 

ble. Send for catalogue and 
price list. 
A. W. BISHOP, Berea, O. 


STRONG, WELL BUILT, SERVICEABL= 


STEAM ENGINES 


i" i2tc2o0 











Adapted to H CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LO D 
FOR DESCRIPTIVE CIRCULARS ADORESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND 





A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL 


». RADIAL DRILLING MACHINES 


“=. THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


PRICES450 8 UPWARD 
of UNIVERSAL RADIAL DRI 0 


INNATI. 


= 
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Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“* $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘“ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND. 0 


THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 
Does away with boiler repairs. Keeps boilers free 


from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 
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G. W. STOCKLY, President. 


J.J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. 


N: S. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
Ss. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC 00., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MorTors, ETc. ‘ 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use. _ Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 





R@ Agencies Evervwhere. 


TRON CLAD PAINT CO., 


Factory, 76&77 Central Way. Sec. & Treas., No. 3 Case Build’g, 
OHIO. 





ORDER DIRECT FROM THE 


ron Clad PaintCo. 


And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 


fire-proof and cheap- 
est Paint made. 


CLEVELAND, 


Ee 


Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


> JOHN ADT & SON, 


Builders of Machinery for Hardware Manufacture. 








TRAD 


Trade Mark Paterntes 








NEW HAVEN, 
CONN. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses, Etc. 


Wire Straightening and 
Cutting Machine 





- ARMSTRONC - PURIFIER, 


ss ——WITH-—— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 


STEAM PIPE AND BOILER COVERINGS, 


Asbestos Cements, 


dag MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


& CO. 





ine Sprated Sectional Covering, JOHN A, McCONNELL 





Mention this paper. 69 Water Street, PITTSBURGH, Pa. 


McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


~ PITTSBURGH, PA. 


Blast Furnace 
CONSTRUCTION 


ih <A SPECIALTY 


Sole agents for 


Massick’s & 





Crooke’s 
PATENT 


Fire Brick 








Stoves. 








Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
L in general. 

B@ We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 













OF THE 


pase [mproved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 





McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0., 
Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


Derrick, 


BocoLuMBUS,sy ing oe 





INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


. oS 
Files 2 Rasps, 
Equal to the Best English 
File. 

OLD FILES RE-CUT. 
All Kinds of Job Grinding. 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 








w 

ua 

bi Foot Lathe 
é Foot & Power Lathes, 
x Drill Presses, Scroll- 
= Saw Attachm’ts, Man- 
ne drels, Chucks, Twist 
oT Drills, Dogs, Calipers 
Ol etc. Lathes on trial 





3 Lathes on payment. 

Send ‘or cat logue of Outfits for Amateurs o1 

Artisans, Add ess H. L SHEPARD, Agt., 
124 Kast Second St., Cincinnati, O, 
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Classified List of Advertisers. 


alternate weeks ; the dagger (t) once a month; 
the double dagger (]) irregularly. 





Animal Pokes— 

Bs WH, BEBOP, BETO, O..ccrccvcssesseqcansocevecsces 1s 
Bath Tubs - 

*Michigan Bath Tub Co.. Homer, Mich.... — 
Blow ers— 

Buffalo Forge Co., Buffalo, N. Y.............+ 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 11 


Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
EINEIEL cs cudeianewsieinsonibenbevenessotdomansccticnsedees sopestou 16 

*Seaton Mfg. Co., Cleveland..............s.sseese 10 
Brick and Tile Machines— 

D. J. C. Arnold, New London, O........0..... 10 
Beltings— 

Parkin & Bosworth, Cleveland.............0000+ 20 


Belt Holders— 
*W. R. Santley & Co., Wellington, O........ — 
Boilers and Boiler Attachments— 


ver MenNens GF OO., AMON, O...ccsccasncsecoscss 16 

tnterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 
Columbia Injector Co., Cleveland............... 





Penberthy Injector Co., Detroit, Mich...... 

Detroit Lubricator Co., Detroit, Mich...... 

Wm. B. Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 13 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 19 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Chaplets— 

Forest City Machine Works, Cleveland... 16 
Charging Barrows— 

er NE. MOOR CO) cs ccccecoscsscoscsesecsoness 12 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

WAM......... ccacccces socccessrocccccesecoscscocscccccocssooes FZ 

Cranes and Derricks— 

MecMyler Manufacturing Co., Cleveland..... 15 


Wm. Tod & Co., Youngstown, O............0000. 13 
Harmar Foundry & Machine Co., Har- 
MUOUED sivas duscen con seceseenetlibabvacsentessehaoreseentes 18 

Car Wheels— 

Bowler & Co., Cleveland.......... ssssssces ssecses <o 28 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind..............0000 17 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O.....ccccceceeeee 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 19 
Die Makers. 

Avery Stamping Co., Cleveland.............00+ 13 


Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 15 


*E. A. Schumacher, Cincinnati, O............. II 

Huntington & Lunt, Cleveland.................. 14 

*Lodge, & Davis Machine Tool Co., Cin- 
INE oak os. ca cc, ccueis send ecdasansehbokeaatenves 20 


W. F. & John Barnes’ Co., Rockford, Ills.. 18 
Drop Presses— 


Williams, White & Co., Moline, II11............ II 
Drop Hangers— 
S.C. Fatum & Co., Cincinnati, O............. 10 
Engineers and Contractors— 
BE. H. Jones & Co., Cleveland..........c.ccsscseree 18 
as. P. Witherow, Pittsburgh, Pa............... 





cClure & Schuler, Pittsburgh, Pa 
Elevators— 
L. S. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 
Hercules Powder Co., Cleveland...............+. 19 
Electrical Manufactures — 
¢Cleveland Electrical Mfg. Co , Cleveland — 


Brush Electric Co., Cleveland..............css00s 15 
Elevator Buckets. 

Avery Stamping Co., Cleveiand................. 13 
Emery Wheel Dressers— 

WW. W. Brishen, Cleveland........ccccccccsesscevees 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
STINE; kantsas’ cevedsgsdeadbsetasigsonavcsnsacatins 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 
Engravers and EKlectrotypers— 
Eclipse Electrotype & Engraving Co., 
NIIETS osu. vacddeekcabnnce@linantaksedecebbesecatnae 
Murray & Heiss, Cleveland.................sccsee» I 
Union Electrotype Foundry, Cleveland.... 20 


Engines (Steam) 





Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O..... | 
Wm. Tod & Co., Youngstown, O. = 
Be. HM. Jones & Co., Cleveland..........cccrcccccees 18 
*Columbus Machine Co., Columbus, O...... 15 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Buckeye Engine Co., Salem, O....... 18 


The Westinghouse Machine Co., Pitts- 
NEN MUR to kcaaccaehaaussaceudsantadesusdptoasdce 18 
Geo. Worthington Co., Cleveland............. 
Cleveland & Hardwick,Erie, Pa................ 
Jas. Leffel & Co., Springfield, O................. 19 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 





Pa. nG Chicago, M11...........ccccrscccscssssosesees 18 
Van Duzen Gas Engine Co., Cincinnati, 
Muka akcatunasdsansndsecateeieavasvsbndacsedasbaameennoasans 18 
Engines (Hoisting)— 
TOM. FH. Byers, RAVERGR, O onrccsccrsrccseccccccsee 7 


Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co., Boston, Mass......... 19 





Ejectors— 

Tames Jenks, Detroit, Mich...........cccccseeee 7 
Fiue Cleaners— 

Creacent Manufacturing Co., Cleveland..... 16 
Files, Makers of— 


Reynolds Bros., Columbus, O............ se... 17 

A. & H. Gough, Cleveland..............scesscsesees 15 
Forges— 

Buffalo Forge Co., Buffalo, N. Y.............. 19 

Cleveland City Forge & Iron Co., Cleveland 19 


Foundries— 


Bowler & Co., Cleveland..........00-.cowssesss 13 & 16 
Co., Cleveland... 16 
16 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





ig SP ansukssecnesansinioyaieinininsverbacrsounedes 
Laidlaw & Dunn Co., Cincinnati, O. wee 19 
Armstrong Bros., Springfield, O..... iie0 


K. H. Jones & Co.. Cleveland.......... eve 
Cox & Morrison, Wheeling, W. Va ........... 15 


For Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich................ eocve IS 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ II 
Galvanizers. 


Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 
Geo. Worthington Co., Cleveland 
Bronson Supply Co., Cleveland........ 


Heating Furnaces— 

Beecher Furnace Co., Cleveland..............++5 II 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 








Sykes Iron Roofing Co., Niles, O............... 
as > “hana Iron Roofing Co., Cambridge, 
UNA siaitlasen steaices dutamsreseacanamba sucaibenstaedees satel 19 

Garry Iron Roofing Co., Cleveland ... - 19 

Standard Iron Co., york om ak Dicrnccococecsse 19 

Thompson Manufacturing Co.,Cleveland, 19 

W. G. Hyndman & Co., Cincinnati, O........ 19 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind................. 12 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland...... ce 32 






J. H. Outhwaite & Co., Cleveland... 
Condit, Fuller & Co., Cleveland, O. 
Pickands, Mather & Co., Cleveland 
Hussey & Pomeroy, Cleveland 
H. N. Hill & Co., Cleveland....... 











pe ee servi hs 
Iron Planers— 

Smith & Silk, Cincinnati O............ccceeseees 13 
Illuminating Apparatus— 

Keegan & Halpin, New York.................... 8 

Wheelock & Crichton, Chicago, IIl............ te 
Lath Mills— 

Be i ee ENE S  y E csciccsccseanasscccadeccesce 17 
Lumber— 

Martin & Barris, Cleveland 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, O.......... 10 

H. L.. Shepard, Cincinnati, O we 15 

*Lodge, & Davis Machine Tool Co., Cin- 


SOR Mec tiage "iiss cas vesurendecsecancacsneuecesesns 20 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, Va..................00 
*Muncie Natural Gas Land Improvement 
i i Ce eo scan cbandabemscen 9 


Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 


BERTON, O..cccccrecccccccccessccese eccceceee coccessccccoeee 13 
Machinery—(General) 
*Columbus Machine Co., Columbus, O...... - 


Machinery (Foot Power) 
W. F. & John Barnes’ Ce., Rockford, Il... 18 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Akron, O 
Novelty Iron Works, Canton, O................. 16 


Machinists’ Tools and Supplies— 


Parkin & Bosworth, Cleveland............ 16& 20 

Garvin Machine Co., New York.............000 12 
Miscellaneous— 

John W. Ealy Co., Chicago, II1.............c000 9 
Office Furniture— 

Burgess & Fish, Cleveland......00.......s0essssse I7 
Oil Fuel Process— 
, Ae ated Fuel Co., Spr'ngfield Mass............ 14 
Patents— 

Oaborme & Co., Cleveland icccccccccccccecscsccccenss 





E. H. Bates, Washington, D.C 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland............ wreseeeres Io 
Power Hammers — 

Philip S. Justice & Co., Philadelphia, Pa.. 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland..........csccscccores 18 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
Hamar Foundry & Machine Co., Hamar, 


Iron Clad Paint Co., Cleveland............s0008 5 
Pipe Coverings— 


John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, N. Y.............. 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 7 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 


Williams, White & Co., Moline, I11........... It 
Cleveland Hardware Co., Cleveland.......... 14 





Perforated Sheet MetaI— 
Hartington & King Perforating Co., 
UAL SEE s4s0sy stecusksicdinnbciseyssecsusssenls saris 10 
Rolled Steel— 


Wilmot & Hobbs Mfg. Co., Bridgeport, 


Ree iiciaseu'ous (vce hasvsongssaneesuscunsoutenoanepesvaniaiwes 20 
Railroads— 
FE CI, TACC secaxecuservatsnnetnrcocsduqveness ecneeee 17 
Railway Supplies— 
Bowler & Co., Cleveland.......cc.cccccosseecssceeees 13 
Cleveland City Forge & Iron Co., Cleve- 
OS RR EE schaeqiibtnesnc vbenes 19 
Rivets— 


Forest City Machine Works, Cleveland..... 16 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Comn.........sccssseeee 14 
Steam Launches— 
Chas. P. Willard & Co., Chicago, IIl........... 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland...... esseeseecese 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 13 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

IE I os ie chsn te bcucucaensbeavwesinssecs. aedenn sees’ 20 

Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O.......... coves IQ 
Split Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 


eer irit rr rritiriii ry 


Stampers of Sheet Metai— 

Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Twist Drills— 


Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland................. _ 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 





ERR Ree ae 19 
Tackle Blocks— 
Fullton Iron & Engine Works, Detroit, 
I vinkasnitstgnacs senkinet scan enuasian. ksseecsenseneas-.asses 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 7 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 7 


Wire Goods— 

*F. Powell & Co., Toledo, O.........ccccsccs-...... 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 15 
Window Ventilators— 

Theodore Bury, Cleveland ...............0c000...0..11 
Wood-Working Machinery— 








Frank & Co,, Buffalo, N. Y....... Tenens 
Standard Mfg. Co., Moore’s Hill, Ind....... 17 
Wrenches— 
Campbell Printing Press & Mfg. Co. New 
RR ities 9 ihe ie ee 10 
Handy Tool Co. Bel’evue, O.............cceeeseee 17 
For Sale. 


ws EQUIPPED MACHINE SHOP and 

Foundry, two hours from Cleveland, O. 
Room for 35 hands, substantial buildings,good 
tools Plenty of work. Address CAMPBELL 
FERRY, care Iron Trade Review. 


Wanted. 


OT hag ged to build and castings to 
make. First rate facilities and reason 
able prices. Address, EXPERIENCE, care 
Iron Trade Review. 


- Don’t be Deceived. 

ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 

















MANUFACTURERS OF 


Works. 


CITY 
Wrought Iron Chaplets and 


‘ORFST 
Chaplet Stems. 
LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. : 
Works: 42, 42 and 44 Columbus St., 


Machine 


and 37 Winter St., 
CLEVELAND. OHIO. 








No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 
Book ou Patents Free, 


CLEVELAND BUSINESS DIRECTORY. 











Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
ee Machine, Plow and Elevator Bolts, Coach 
Tews. 











Carriage Bolts. 


IFVHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


—___©oal,Ironand Ore. 
ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 

















Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 
\ M. BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
NLEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 








Tire. 


HE EBERHARD MF’GCO., manfrs. of Car- 
triage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
| oe & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee] Stamps and Stencils. 
"Secs aaa J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
g2 Seneca St. 





and Numbering Machines. 


BUSINESS DIRECTORY. 


Akron, O. 
CNKEIL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


Alliance, . 


LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 
































Canton, O. 
OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Oi! & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
| ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made toorder. No. 8 South St. Clair St. 




















Youngstown, O. 





NTERPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 


ATENTSi & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JV. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Scarches and Opinions 
as to Scope, Validity, *‘nfringement 
and Title of Patens Send for 
pamphlet. 


FOR SALE. 
The Pipe Fittings Manufactur- 


ing Department of 
THE WORSWICK MFG. CO. 


CONSISTING MAINLY OF 


_ . 1 Ryder Tapping Machine 
3 Upright Drilling and Tapping Machines, 
_ 6 Three-way Tapping Machines. 

5 Bushing, Plug and Union Machines with Taps, 
solid and expansion, Dies, Reamers and Chucks 
for all kinds and sizes of Pipe Fittings, from Ss 

au 3° 12in. maclaanye. 
nd Patterns and Core Boxes, largely metal, for 

Elbows, 45° Elbows, Tees, Genceee. Bush- 
ings,Caps, Flanges, and Flange Unions. 

Locknuts, Plugs, Reducing Couplings, Ys, Re- 

2 turn Bends, close and open. 
Floor Plates and Flanges, Ceiling *lates, Branch 
Tees, Hook Plates, Coil Stands, Etc.’ Also 

Radiator Patterns, direct and indirect, Patterns 
for Iron Body Globe, Angle, Check Cross, Safe- 
ty, Butterfly, Back Pressure, and Foot Valves, 
Expansion Joints, etc. 

All in good order and ready for immediate use. 

The above articles form a very compiete plant 

and should be sold together. 


The remaining tools, consisting of Shafting 
Pulleys and Hangers, Milling By piting, 
Emery Grinding Machines, Die Sharpening Ma: 
chine, Grindstones and Frames, Four Furnace 
Brass Fdy. complete; andin Pattern Shop, 2 Wood 
Turning Lathes, Jig and Circular Saw . and all 
mall tools and Patterns not included in fittings 
plant, can be sold separately without impairment 
to that department. 

All Plumbers’, Gas Fitters’ and Steam Fitters’ 
Tools and supplies remaining will be sold in lota 
to snit purchasers, 

All of the above can be seen at 99and 101 Water 
6t., cor. St. Clair, 


E. LEWIS, Cleveland, 0. 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Doliar to every purchaser 
sending us this advertisement. 








Patented Nov. 26, 1889. 
Painter’s Combination of Tools. 


Five wrenches, wire cutter. screw driver, split 
key inserter, gas pipe wrench, etc, he thing 
for H:z ardwares, Imple-rent Dealers, Blacksmiths, 
Carpent fs, Machine Agerts, Farmers and all 
others that handle or use Machinery, Farm 
Tools, etc. Made entirely of steel, can be car- 
ried in the pocket when fo'ded. Retail price 
$2.75 to dealers and agents. sample by mail $2. 
Liberal discount to the trade. Write ‘‘ how to 
get one Tool Free.’ 


HANDY TOOL CO., Bellevue, O. 








BUKGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing ani Cleaning a Specialty. 


213 Bank St., CLEVELAND, O. 


TELEPHONE 2329. 





REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


138 & 135 N. Water St., 


COLUMBUS, OHIO. 





Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 








For Sale. 


—ONE— 


Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW 





FORTHE BEST AND 
joWEST PRICED 


GANT A! 


D.S. pet OLEAN.NY 


[Please mention this paper. 


Bol! 


ADDRESS 





FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ies sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 
22D MILEs SHORTER AND QuicKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents ofconne ting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


WRRAY & Ary 


Ww “THE pecinan > 
Crp 204 SUPERIOR: ST: 


LEVELANY” 
































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.,” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS 


‘For scene picturesque and varied, 
Through valleys green, '’mong mountains ser- 
The oe 7h s favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’l Supt., G.P.&T.A. 


Pittsburgh, Pa. 





-~TNE-—— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A, T. WIKOFF, W. K, RICHARDS, 





Pres. and Gen. Mgr. G.P.&T.A 








TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—** The Nickel Plate. ”’ 










Eastward. Arrive. Depart. 
Buffalo Passenget................ 1040a8m 1045am 
Chicago Passenger. se OOO: vcisicotceunss 
Local Freight...... re 2 gee ae 
Westward. Arrive. Depart. 
CHICKSD PRRRENI MET :00.:.cccccscescccoscssessssss 6.30 a m 


Fostoria Passenger 
LOGE Preig@nt,..,.csccvecscccceceeces DETR. vasccsotascxes 
Rocky R ood Aacommodation departs 7:40 a. 
Muclid’ Acc Accommodation departs 6:20 a. m.; 
4-55 P; m. 
All trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express.............. 1z50pm 800am 
New York Express.............. 635pm 1ospm 


Alliance & Akron Accom...... gazoam 325pm 

Ravenna Accommodation..... 825am 500pm 

Night Express................0..-. “5 5 25a m*11 od ay 
*Daily ; all other trains daily, exce >t Sunday. 


= Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. « Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 


PTORB.. ccccoccsccccovey coseccccesscocss 7ooam S8oopm 
Akren, Col & Zanesv’e Ex...1250pm tl1o5pm 
Akron & Orrville Accom...... g40am 325pm 


P 
Th’ 8p. m. train runsdaily. Elegant Pull- 
man Palace sleepingcars attached. All other 
trains daily, except Sunday. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
Y. & Pitts. Express....... ts38am *825am 





N.Y. & Pitts. Express*io55am *300pm 
Mahon n —— pecoseese pe am 
Pittsburgh Express........... 
Youngstown a eee 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ ti 20 P 4 I1lopm 
New York Express............. S60 DUA: sicesscescess 

*Daily. {Daily, except Gundey. myDaily ex- 
cept Monday. 

Cleveland & Canton Railroad. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:00 ag m. 
Canton—6:50 a. m., 3:00 D. m., 6:20 Dp. 
Kent—6:50 a. m., 3:00 p. m., 5:45 Pp. m. ease. m. 
Bedford—6:50 a. ‘n., II:10 a. m., 1:30 p. m., 3:co 
Pp. M., 4:40 p. m., *5:45 p. M., 6:20 p. Mm. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 a. m., 
P. M., 3:00 p. M., 4:40 Pp. Mm. 
m., 10: 35 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:30a. M., 2:35 p. m., 6:30 p.m. 


II:10 a. M., 1.30 
» *5:45 Pp. m., 6:20 p. 


-Bedford—6:oo a. m., #8:10 a.m _, 10:30 @.M., 1:05 p. 


m., 2:35 p. m. 4:15 Pp. m., 6:30 p.m., 7:10 p.m. 
Newburgh- —6:00 a: m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 Pp. M., 4:15 Pp. m., 
6:30 p. m., 7:10 p. m 
Canton and intermediate stations (Sundays 
only), 9:55 a. m., 6:30 p. m. 
Trains marked * run Niaily. 


Valley Raliway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arsvive. 
Valley Junction Mail......... ™745am “6z5pm 
Marietta RE fi1isam t225pm 
Valley Junction Express... *415 pm *10 25a m 
Cleve. and Canton {xpress *o,pm f820am 
*Daily. tDaily, except Sunday. 

Wm. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 





Depart. Arrive. 

Wheeling Express.... » 645am 655pm 

Uhrichsville Expres: 400pm g2am 
OscaR TOWNSEND Gen. Mang’r. 





SCIOTO VALLEY 
RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort, 


J. Rosrnson, Receiver, 


Jno. J. ARCHER, 
Columbus, oO. 


Gen'l Pass. Agt 





yt ®([)'BORE 


Oe nintine INKS. ° 


* C/NC/NNAT/. 


A&W INK USED ON THIS PUBLICATION 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 





Depart. 
No. 62, Accommodation................0006 + 605am 
No. 72, New York EXpress..........++++00++ *810am 
No. 72, Fast Pittsburgh Express....... *810am 
No. 64, Fast Pittsburgh Express......... * 300pm 
No. 66, Mantua Accommo ................. *420pm 
No. 68, New York Vestibule Limited.* 8 30pm 


. 70, Pittsburgh Local Express. 








No. 74, Pittsburgh & Youngst’n E 

No. 65, Fast New York Exfress......... *10 15am 
No. 61, N. Y. & Pittsburgh Express..." 715a m 
No. 71, Leavittsburg Local.............-... + 210pm 
No. 67, Pittsburgh Express.............00+ *1245pm 
No. 63, New York Express...... *65opm 
No. 63, Pittsburgh Express................ *6s50pm 
No. 69, Pittsburgh Local Express...... t910opm 
No. 73, Mantua ACCOMMO.............00000+ * 7 20pm 


No, 75, Pitt burgh & Youngst’n Ex...f 255am 
*Daily. tDaily, except Sunday. 
Baggage checked through toall points East. 
Through tickets and information regarding 
the route can be obtained at office, '141 Superior 
street, and at Depot N. Y., P. & O. Rai road, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, oO. 
L. P. FARMER, Gen. Pass. Agt., New York 
w.c. RINEARSON, Ass’t G. P. A., Cleveland, O. 
M. L. Fouts, City Pass. arid Ticket A t.» 
Superior st.. Weddell House, Cleveland, O. 





FRANKLIN 


+X Pe 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and rep pe leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, pessontinn ; an ever-varying pano- 
rama of delig tful surprises. 

Double track, steel rails,magnificent road bed 
and unrivaled equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





LABORATORY 


—— oF —— 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana, 




















eee 


Ig 





CONDENSING OR 
COMPOUND, (CONDENSING OB 
16 Sizes, 5 to 600 BP. Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
STANDARD. ‘%Si3,in Stock 
3,000 in use in all parts of the Civilized World. 


JUNIOR. 5 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
_Well Built. Economical. Reliable, Over 300 soid the first year, 


erchangeable Parts. 
atalogues. 











All. the above built strictly tc to Gan e with Interch 
Repairs Oarried in Stock. for Illustrated 


= 


WESTINGHOUSE 
ENGINES 


TheWestinghouseMachineCo, 


PITTSBURGH, PA.U.S.A. 
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OMAHA, 
PINE BLUFFS. A 
SAL 


CHARLOTTE, N 





BUTTE MONT. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 
PORTLAND, OR. 


EX. 
CHATTANOOGA, TENN. 


SELLING DEPARTMENT IN THE ar STATES. 
NEW YORK, 


BOSTON, 
PITTSBURGH, 
CHICAGO, 
ota 
KANSAS CITY, 
DENVER, 


17 Cortlandt ar tinenl 
Hathaway buil 
Westinghouse Buildi 

156, 15 e Street, 
08 Chet M. R. Mucklé, Jr. & Co, 
302, ngton Ave. 

312 Union Avenue. —_— 
1330 Seventeenth Street, Co. 
Tami Capitol Avenue, F.C. Ayer. 

Geo. M. Dilley & Sons. 
A 59 S. Main St. Utah & Montana 
E. Granite St. Machinery Co. 


"Gane Kerr 
& Co. 


33, 35 N. Front St., 
. C. 36 College St., 
45 S. Prior St. 


Parke & Lacy Mch. Co. 
The D. A. Tompkins Co. 


‘eating Imp. & Mch Co. 
C. E. James & Co, 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
* mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


Engine Construction and performance, free by mail. Address 
w. tL. 


BUCKEYE ENCINE CO., Saiem, O. 
SALES AGEN z SIMPSON, ie Telephone Building, 18 Courtlandt Street, N. Y.; 
* N. W. ROBINSO 
& CARY, St. Paul, Minn. 


154 Washington Street, Chicago, II]. ; 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania 
Delaware Marviand and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 
THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


In Use, Over 2,500. 











Hydraulic Cranes and Accumulators. 


Send for illustrated catalorue. 


HEADQUARTERS 


—— FoR 


WOOD SPLIT PULLEYS. 


A large stock of the 


Wilburn, 


Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


, THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


@@ Heavy special machinery generally. 














Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO. § Philadelphia. 


*? (| Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined Or TO Gas Engine Dynamos. 


1, 2, 4, 7, 10, 16, 26 AND 50 HORSE-POWER. 





SIZES: 


CLEVELAND “HARD 


| Erie 








WICK: 


NOINE WORKS 


TEA 


RZ ; 27ST Bo LERS. 
, PENNA 





; ROBINSON 


FREICHT AND 


PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 


New York Office, 46 Cortland St.; 


SEND FOR OUR 


Cleveland Office, 208 Superior St. 


CATALOGUE. 





uit i] LERS ‘WE 


Matton NG-BOiLER-VVoRKS: 
* pS 


chs: 


, spUSSES, BLAST Fupnaces 
RY BE Mod 


ROLLING MILL WORK. ° 


—WMB. POLLOCK XC YOUNGS TOWN, O. 








Harmar Foundry & Machine Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 


Hoisting Engines. 





Derrick Feet. Derrick Powers. 








“MARIETTA, “OHIO. 


Works, HARMAR, O 


* PUMPS OF EVERY 


if DESCRIPTION. 



















15 inch swing, 6 foot or 8 
foot bed. 


20 to 32 inch swing, with | No Valves. 
both worm and lever feed, ,, are 

self-feed and back-geared NO piping to sup- 

; : ply it with water. 

Barnes’ Patent Engine tt has nothing to 

get out of order;is 

Lathe, sa Be 


always ready 
use, 
It isas easily man- 


BARNES’ PATENT | Barnes’ Water Emery Tool Grinder. 
UPRIGHT DRILLS, Has no Pumps. ; 


for 





, aged as a grind- 
_ These machines are made stone, and will give 
a specialty in our factory. vastly better re- 
They have advantages sults. It will be 
not found in other ma- sold subject t »ap- 
chines in this line. proval, 
It will pay parties desiring to purchase or know more sheet these ma- 


1ines to send tor full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, lil. 





E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS > CONTRACTORS. 


ENGINES, PUMPs, BOILERS, HEATERS, 


AND PIPE FITTING. 





W. W. BRISBEN’s Patent Emery Wheel 
Dresser, Mz alleable Handle, White 

Hard Cut- _. a 
ters, Brass 
Bearin gs. 
Warranted 








Price $3.00, CLEVELAND, OHIO U.S. A. 










VAN DUZEN 
CAS ENCINE 


MNO BOILER. NOCOAL. 
NO ENGINEER. 

ao. Extra WATER RENT 

or INSURANCE. 

- INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 


im Send for description and prices. 


Van Duzen Gas Engine CO., 


\. 34, E. 2d St., CINCINNATI, O. 
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IRON & O G. 


[ANUFACTYp. 


CORRUGAT EE MPED SIPING: iG = hal 





CINCINNAT| 
=OHIO= 





W,G,HYNDMAN & C 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st 





MINNEAPOLIS, 210 South Third st. . 
CHICAGO, 218 Lake street. 

ST. LOUIS, 611 Wainut street. 

NEW ORLEANS, 21 Union st. 


Regulators for Steam, Water, 
Air, and Pump Pressure, 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA‘ORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 
85 Beverly Street, Boston. 








STEAM ENGINES, A ht and Horizontal. Station- 


ortable and Semi-Portable ™ 


3 to 26 Horse-Power. Illustrated pamphlet free. Address Ay 
eg? 
JAMES LEFFEL & CO., = 
300 Lagonda Avenue, - SPRINGFIELD, O. F ae 
“1a 


vamar 
ae: 
en 





| We herewith 





JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 

Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to et erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 














DESCRIPTIVE 





PAMPHLET. ‘ Mie a + aol 


Stump before & blast. | Fragments after a ~ kt. 


vl and SAFEST EXPLOSIVE 


nown to the Arts. 








Electric Shining 'G pel wg 
AND ALL TOOLS FOR STUMP BLASTING 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie 
FF. W. WIELARD. Mauager. 


=BROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
a BEST 


AND 
CHEAPEST. 


eee: A — 





The list retail price of this Buckle isless than one-half the wholesale 
price of inferior goo’s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND, OHnI0. 














: Fr CUPOLAS, FORGES. FURNACES &c. 


EXHAUSTERS, STEAM FANS. 
{HEATERS & VENTILATING WHEELSS¥< 

















"EAE. IL.-L.USTRA TION 


give below of a Side Lap for Corrugated Iron is not a 


SD ai ae ad ae 


PATENT, or even the SON of a PATENT, but for STRENGTH where used on 
PURLI4S, on IRON or WOOD truss roofs, or for UTILITY in keeping water out 
on ANY kind of a roof where Corrugated Iron is used it KNOCKS THE BOTTOM 
CLEAN OUT of the so-called celebrated PATENT CORRUGATED EDGE. DON’T 
forget that, when you want something strictly FIRST-CLASS for the above 
purposes. We make SEVEN sizes of corrugations, any gauge from 16 to 28 


inclusive. 
THOMPSON MFC. CO., Cleveland, O. 


New York Office, H, C. Mechling, 81 & 83 Fulton st. | Chicago Office, J. W. meee 123 Dearborn St 
Kansas City Office, A. S. Chamber.in, 710 W,an- st Paul Office, Chas. Nelson, Corner 6th and 
dotte st. Wacouta st. 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 





Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 


Galvanized Iron. 








i 
GARRY §S 
FAP LA TF 


GARRY IRCN ROOFING COMPANY, 


The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Rvufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
8@ Send for circulsrs and price iisi To A 


CAMBRIDCE ROOFING COo., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Ceil- 
ing 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue 





@c yuo 





sccntpanananaiicenaasN eld Me RB tenia sieites 





CROWLS PATENT STANDING 


NN SEAM STEEL ROOFING 




















All my Iron is 
Re-Rolled and 
KBox Annealed, 
well Painted on 
both sides with 
Best of Paint 


SYKES’ 
IMPROVED 


Best Roofin the 


orld. 
Suitable for all 





classes of and Pure Lin- 
Buildings. seed Oil, 
Easy Put On. 


fe Send for Circular and Price List, and mention this Paper. 


Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—— AND —— 





Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


Grand Arcade, Cleveland, 0. 





a@ Agents Wanted. 














20 ‘Tem IRon ‘TRApDP ReEvIEw. 


THE KIDD ER soe poor HANGE R, Ss TiL.wELL’s 


PATAPRIL 30.78. “REISSUE JULY 8, 73. a aan apyers aie 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 























Catt 
oe | 
| 


NO IRON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise i 
and as easily as any other Hanger made. 


{ 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 





ILLUSTRATED CATALOGUES. 





ih 
} 
uti | 
hi 
Ask your omer for them, and if he) cannot su >- it 
ply you, address my 


The Taylor & Boggis Fd : B., Stilwell & Bierce Mfg. Co., 


CLEVELAND, OHIO. DAYTON, OHIO. 


Sa CLEVELAND TWIST DRILL CO., **%sa7"* 











A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchersandothers. Ad- 
mitted to be the gre:te t improve- 
ment ever made in tackle blccks. 
The cheape tin the market. tent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 


sex roLcaraLocos. Gop, Lake & Kirtland Sts., Cleveland, 0, wxrrs ror puscovwrs. | OP stra Mion 


*@ USE THE BEST. S 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


Coen Ee anes 











THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRIGHT smootH SURFACE AND EVEN GAUCE ALSO ANNEALED. 








They have — two VALVEs to operate, only one after a 
water valve is adjusted. They require no watching, as they } 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to COILED IN UNEXCELLED 
20 feet, and hot pipes don’t affect them. They work from a 
25 to 135 and 160 Ihs. pressure on water at natural tempera- 100 to 300 FEET FOR 
ture. The working parts are interchangeable and can be 
ge . b - e { 
ae Sous Injector without any tools or breaking con LENGTHS DRAWING PURPOSES 
Send for circular, price list and discount. ” 
PENBERTHY INJECTOR CO a ie 
° AND 3 
DETROIT, MICH. Cut In SHORT PARTS OF SEWING 
Cc. H. PRESLEY CO , Agents, Cleveland, O. 
~ S : PIECES. i : MACHINES, &e. 
C. H. COLLINGS. C. H. PRITCHARD. { 


SHEARED TO WHERE A 


Exact WIDTH AS Gooo SURFACE 


CONGER & COLLINGS MANTEL CO,| “=: 


ONE QUARTER 


FOR 


PLATING, &c. 


a 


Wood Mantels, Tiles and Grates, INCH. ‘A DRAWN STEEL SHELL. een 





CAS FIXTURES AND ELECTROLIERS, ee ee ee. Sie Soman a8 HAND 


WROUCHT IRON SPECIALTIES. | BRIDGEPORT, CONNECTICUT, U. S. A. picase mention THis paren. 


217 to 223 Euclid Avenue, CLEVELAND, 0. ; . 
NEW AND IMPROVED Shapers, Engine Lathes and Drills. 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


_s 8TH AND EVANS STS.. CINCINNATI, 0. 


F y it A ie a D @ 15”, 20”, 26”, 22” Shapers. igs 


ry”, 10", a1”, 24”, 27”, 38" Engine Lathes. 
Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- | 2°”, 24” Upright cea es ig 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. aS", 2" 38° eo" B. G. P. F. Drills. 


Parkin & Bosworth,?4"° | -souts water sr., | The Lodge & Davis Machine Tool Co., 


CLEVELAND, O. 
CINCINNATI, O. * _ ile 
A yy “ 8@Send for Prices. It will pay you.-@@ : — — : 
I OLE DO The Hart or Detroit NEW YORK: 42 Dey st. BOSTON: 23 & 26 Purchase st. CHICAGO : 68 & 70 So. Canal st. 


IRE & IRON WORK WHEELS AND MACHINERY, 
nh wuene The Kilby Manufacturing Co, 


Brass and Wire Railings, J. WENDELL COLE, M.E., 
Wire and Iron Fencing, Box 152, CHICAGO. ILL., 
Roof Cresting, or Box 84 COLUMBUE, O. 
Wire and Iron Window Guards, NG N 
Stable Fixtures, U O Li 


And Builders’ Wire and Iron Work of every E LE C T, R OT-Y PE : 


Description. FO : . 
F. POWELL &CO., | [etal 


TOLEDO, OHIO. Sr 























STANDARD DRILL. - 

















CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
_ facilities for doing Foundry and 
- Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines, Boilers and other, heavy 
machinery. 























